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--------'. H �CO.INC. Specifications 
:::-;' : :�'=::::::::ZC -&...r 
===================-=====-==============.=== 

Voltage & Frequency Relay 
Three-Phase M-0296 

I rtf' ·, i�l �� .;;-{ 

.. ::=D--• . ":.. -

, 

�::::::, 'i:!:'X' =":::':, =; ::=::O:::::::!:l' I've Relay for IntercolUlect!on of Dispersed EBerlY 

��������'ect Dispersed Storage and G eneration (OSG ) when the continued use 
::: ,G would adversely affect the utility or other customers on the 
=======:::::n"l circuit. 

���:::::�"sSlve relay 10 permit reconnectlon of DSG when the d istribution! 
= , ' , , ion line voltage and frequency have been normal for a period longer 
=======�ingest automallc recloslng cycle In use by the utility. 

�������==tal purpose relay for any of the following functions: overVO'lage, 
==�======�====ge, vol tage difference, over frequency, under frequency end phase 
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FUNCTION AVAILABLE RANGES ACCURACY 

1. Undervoltage. any input 
2. Overvoltage. any input 
3. Max. Voltage Unbalance �4. Under Frequency 
5. Over Frequency 
6. Undervollage Trip Timer' 
7. Overvoltage Trip Timer' 
8. Voltage Unbalance Trip Timer' 
9. Under Frequency Trip Timer' 
10. Over Frequency Trip Timer' 
11. Reconnect Timer' 
12. Phase Sequence 

• NOTE: 

50% to 125'1. of 120 V in 1 % increments 
50% to 125% of 120 V in 1 % increments 
2% to 125". of 120V in 1% increments 
59.9 to 55 Hz in 0.1 Hz increments 
60.1 to 65 Hz in 0.1 Hz increments 
1 to 9999 cycles in 1 cycle increments 
1 10 9999 cycles in I cycle increments 
1 to 9999 cycles in I cycle increments 
1 to 9999 cycles in 1 cycle increments 
1 to 9999 cycles in 1 cycle increments 
o to 1092 sec In 1 sec increments 
Verifies proper A·B-C phase rotation 
(l'ermissi ve function for reconnection only; 
1I0ta bipping function) 

±1% -
:!:1% 
±2'l. 
±.02Hz 
±.02 Hz 
.. 
•• 
.. 
.. 
•• 
... 

1. Overvoltage must be programmed at least 1 % higher than the Undervoltage setpoint. i.e .• the minimum 
voltage bandwidth is 1 % total. 

2. Function 3 or 12 may be specified as either enabled or disabled. 
3. Frequency Is measured on Phase A only. 
4. Functions 6 through 8 may be spedfied as Inverse Time delays. 

• 

• The lime delay specified is an intentional delay added 10 the inherent measurement time (If the PRlDEa 
Relay. The total time delay for tripping or recJosing is the sum of Ihe appropriate delay as Specified in 
6.7.8.9.10 or 11 plus the measurement time of the unit. The measuremenl time delay is d ependent on 
the input conditions. Re(er to the PRIDE Instruction Book (or further detai ls. The M-n�96 voltage 
measurement time delay can vary from 2 10 16 cycles depending upon input conditions. £:.Ii •• Value in cycles is based on an internal timer accurate 10 1/2 cycle or ±1'l'. whichever is greater (refer to ... note' above) . 

• - Value in seconds is based onan internal timer accurate to 1/2 second or±l'4 whichevcris greater (refer 
to nole • above). 

USER ADJUSTMENTS 

In order to provide a minimum cost system. Ihe PRIDE Relay is available without user ad justments (or the 
twelve functions listed above. The deSired limits for lhese (unctions must be specified on the purchase order. 
The sclpoints may be changed at any time by addition of an optional M-n297/M-n397 Field Adjustment Unit 
which is eaSily installed by the user. The Field Adjustment Unit can also be used to monitor cond itions such 
as vOllage on any phase. line frequency and timer progress; and to ena ble or disable certain functions. as well 
as interrogate selpoinl$ or trip targets. 

When ordering the PRIDE Relay � the Field Adjustment Unil. the user must speafy a set of fixed backup 
settings that will be used if the M..Q397 is laler removed from the PRIDE. . 

If the optional M-0297/M-m97 Unltlu!21 purchased and the user wishes 10 change PRIDE settinr;;, the old 
Memory Board model M-0298 containing the settings can be exchanged for I new one that can be installed 
by the user. Alternatively. additional Memory Boards are available sepantely from the (aClOry. 

POWEAINPUT 

Ac Supply: Two-wire input 80 10 140Vae, 60 Hz:tlO Hz,20W max. Will �thl.land 170 V aefor S sec. 

Dc Supply. Nominal input voltage lZSV dc,4S V dcor2f V dc;2S W max.Opera\e5 frornapproximate1y651. 10 128'l1. of the nominal Input voltage and will withstand lSO'llo 01 nominal voltage (or 5 sec:. Operation hom 250 V deb possible. butrequirestheextemalM�19DroppingRegulalor option to provide 12SV de nominal input voltage to IJIe PRIDI!. • 
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CAPACITOR POWER HOLD-UP OPTION 

Provides power (or oper�tion of At Supply PRID� Units for up to 3 sec. after loss o( input power. 

SENSING INPUTS 

Three isolated two-wire ac inputs for phase A. B. and C 
Otol60V�cat60Hz :lS Hz. 1 Wmaximum. 
May be connected 120 V to neutral wye or 120 V phase-to-phase delta. 

OUTPUTS 

Isolated Trip contact and Close contact: The user must choose between the Standard. Alternate or Pulse 
output relay configurations. which will determine if the output relays are energized or dHnergized in the 
Trip state or Close state. The Trip state is defined ilS ';Vhen any parameter is out o( specifi cation after the 
appropriate time delay. The Oose state is defined as when aU conditions are within acceptable ranges and 
the reconnect time is complete. 
StUldardRelayConfiguraUon:BoththeTripandOoserelayswiUcIe-i!nergiz.ewhenthe PRlDEl5lntheTrlp 
state. and energize when in the Close state. 

Alternate Relay Con£igunUon: Only the Trip relay will energize when the PlUDE Is In the Trip state; oniy 
the Close relay will energize in the Close state. 

Puis. Relay Configuration: Only the Trip relay will pulse energize (or 0.5 sec: when the PlUDE is In the Trip 
state; only the Close relay will pulse energize (o r 0.5 sec: in the Cose state. 

When power to the unitis lost or a Sell· Test error is detected. both relays will de-energize. This is the Trip state 
in the Standard Relay Configuration and an undefined state (nei ther Trip nor Close) in the Al ternate or Pulse 
Relay Configuration. 

The Standard Relay Configuration was designed to lrip the unit when power is lost or when a Self·Test error 
occurs. The Alternate Relay Configuration is used to prevent tripping or dosing due to loss of power or 
failures detected in the Self·Test routines. The Pulse Relay Configuration can be used in circuit breaker 
applications where the user wants the lrip and close signals to be momentary. 
The user must also choose the type of cont�ct desired (Le .• Nonnally Open or NonnaJly 005ed) in the Trip 
state. The contact type can be ch.inged by the u ser if required. 

Trip/Close Relay Contact Rating: 6 A at 250 V ac, 80'll.1'.F.; 10 A at 120 V ac. 80% P.F .• make and break. S A 
at 125 V de make and carry only. Output contacts are not lilted (or intenuption of de: circuits unless external 
arc suppression is used. Consult the (actory (or advice conceming de Interruption. 

LED INDICATORS 

The POWER OK LED will remain on as l ong as power is applied to the unit and the P9wer ��pIJl is operating 
properly. All other LEDs will remainoflwnen conditions arewithinlimits.Appropriate lED.i WiUligllt wheii 
an o ver or under limit condltlon 0CC\U3. . . 

UNDERVOLTAGE 
OVERVOLTAGE 
VOLTAGE DIFFERENCE 

POWER OK 
PHASE SEQUENCE 
OVER FREQUENCY 
UNDER FRBlUENCY 

II an enor is detected In the Self-Test routine o( the microprocessor. an LED will nash to indicate the source 
o( the error. In addition. if the unit Is purchased with the opllonal M-m97IM41397 Field Adjustment Unit, 
the status LEOs can also be used to display trip targt!t coriditions by activilting a pushbutton. Refer to the 
PRIDE Instructio n Book for further details. 

• 
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TESTING FEATURE 

The M�296 can be disconnected from the system Inputs, using an internal connector, to allow �mplete 
functional testing off-line. 

M�315 TEST AOAPTER OPTION 
The M�315 can be purchased to ease the functional testing of the M-{)296. The Test Adaptcr consists of a 
phenolic enclosure containing 14 five-way binding posts and a five-loot extension cable with two polarized 
plugs that connect to the PRlDEa Power Input section. The color coded binding posts are label cd to directly 
correspond to the rear terminal block connectors o( the M�296. 

MOUNTING 
The M�296 is designed for either surface mounting or for semiflush mounting. Units specified for surface 
mounting will be provided with a short cable and tenninal block extending below the unit. Units Specified 
(or semiflush mounting willbeprovided with the terminal block mounted to the rear surface. The mounting 
Is c:hangeable in the field. A horizontal mo\ll\! front panel is available as an option. 

TRANSIENT PROTECTION 

The inp'uts and outputs are fully transient p'rotected and will pass lhe ANSI C37.9O.1·1974 Surge Withstand 
CapabIlity (SWO Test. which includes the Fast Transient SWC Test. All inputs and outputs WIll withstand 
1500 V ac, 60 Hz to chassis or instNment ground for one minute. The relay will meet ANSI C37.9!H971 
standard on protective relays. Potential inputs are electrically isolated from each other. (rom other circuits 
and from ground. 

ENVIRONMENTAL 
Temperature: Stated accuracies are maintained from ""0' C to +80· C. 
H\UI\idity: Stated accuracies are maintained under 8S'lIo relative humidity (non-<ondensing). 
Fungus Resistance: A confomW printed circuit board coating inhibits fungus growlh. 

PHYSICAL 
Size: 17·7/16" high X 7-5/16 wide X 6-5/16" deep (44.29 em X 18.57 em X 16.03 em). 
Approximate Weight 15 Ib (6.BO kg). 
Approximate Shipping Weight: 171b (7.70 kg). 

- - . 
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OPTIONS 

M-0296 PRIDE'" VOLTAGE & FREQUENCY RELAY (THREE·PHASE) 

The options for the M-0296 are listed below. If you are ordering a unit. please checkeilher YES or NO for each 

optIon listed. sign and fil l out the form at the bottom. Beckwith Electricwil1 maintainacopyon lileas aTecord 

of your unit. A copy of this form will appear in all manuals and on the unit. If you have received a unit, please 
check to see that the settings indicated agree with those ordered. The serial number on the CERnFICATION 
page of the manuals and on the unit should agree. 

pOWER INpUT 
A. AC SUPPLY 

B. C» ACTOR HOLO·Ul' OmON (Ac Supply Units Only) 

C. DC SUl'PLY <Nominal Dc Voltage) 
1) 24 V dc 
2) 48 V de 
3) 12SVde 

o. M-Il319 DROl'J'ING REGULATOR Required (or operation from 2SO V de. 
(Specify 125 V de for nominal Dc voltage) 

OUTPUT RELAYS 
• Eo TlUP CONTACT 

1) Open 
2) Oosed 

• f. CLOSE CONTACT 
1) Open 
%) Oosed 

G. MOUNTING 
1) Surface Mount 
2) Scminush Mount 
3) Horizonlal Mount Panel 

FIELD ADJUSTMENT UNIT 
H. M�297 PRIDE CONTROL UNIT 

[. M�391 EE PROM BOARD 

J. M-{)315 PRIDE TEST ADAPTER 

•• NOTE: Output Relay in Tripped State. I.e., conditions outside of setpolnts. 

YES NO 

! ! I 
! I [ I 

! I [ I 
[ I ! I 
[ ) [ I 

! I I 

[ 1 [ I 
[ I [ 1 

[ I [ I 
[ I [ I 

[ I [ I 
[ 1 [ ) 
[ 1 [ ) 

1 [ 
[ [ ) 
[ ] [ I ' 

Signatune ______________ ---.:=-____________ _ 

Com�ny----------------------------------------------------
Your Purcha"" Order No. _______________________ _ 

Date ______________________________ _ 
Beckwith Electric Style Number (Optional) M-D296- _______________________ = 

098 
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SETPOINTS 

PRIDE- VOLTAG E  & FREQUENCY RELAY 
THREE.PHASE M-0296 

If you do not order the M�97/M.(J397 Field Adjustment Unit installed in the PRIDE. ignore the right-hand 

column below and fill in the setpoint values for the (unctions shown in the left-hand column. Your settings 
will then be programmed into the PRIDE at the factory. 

If you do order the M�7/M.(J397 to allow the setpoints to be field adjustable. a set of fixed backup settings 
is also programmed into the PRIDE to be used if the Meld Adjustment Unit is later removed. If the FACTORY 

SETTINGS shown in the right-hand colllt1Vl are acceptable. you need not fill out the CUSTOMER 

SETTINGS. Olherwise. rill in the desired settings in the left-hand column. . 

CUSTOMER SErnNGS FACTORY SE1TINGS 

YES 

VOLTAGE�ALANCEFUNcnON ( ) 
PHASE SEQUENCE FUNcnON ( J 
UNDER-VOLTAGE �01120V" 
OVERVOLTACE 'lLof120V· 
VOLTAGE UNBALANCE 'fo of 120 V'" 
UNDER. FREQUENCY Hz 
OVER FREQUENCY HZ 
UNDER-VOLTAGE TRlI' TIMER: 

FIXED cye 
or INVERSE IN '" 

OVERVOLTAGE fIW> TIMER: : T"" • 

FIXED CYC 
or INVERSE (N. .. iT a 

VOLTAGE UNBALANCE 1lUP 'IlMfR: 
FIXED CYC 
or INVERSE (Nb- ; T •• 

UNDER FREQTJEN TRIP 11MER 
OVER FREQUENCY TRIP TIMER 
RECONNECT'IlMER SEC 

RELAYCONACURATION 

STANDARD 
AL'I'ERNA n: 
PULSE 

eve) 

C'fCl 

CYC) 
evc 

evc 

YES . 
I J 
( I I ) 

NO YES NO 

I ) (., J ( J ( ) (., ) ( ) 
90,.. 
1l0'Jl0 
20'lo 

59HZ 
61HZ 

FIXED 30 C'fe 

FIXED 10C'fC 

FIXED 300 CYC 

30evC 
30CYC 
15EC 

NO YES NO 

( ) ( ., ) ( ) I ) ( J (., J ( ) ( ) (., J 

·.NOTE: Ilusinganinput vollaJleother than 120V (j.e., 11SVl, pleas.econvertpercentages 
to a base voltage of .12DV. The Overvolb.ge Setpoint must be alleast 1� higher than !he 
Undervolb.ge Setpoml. Le •• the minimum vol�ge b:andwid th Is 1 � total. . 

Slgnature'--_______________________ _ 

Gompmy.� ______________________________________________ __ 

Your Pun:hase Order No, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Da� ________________________ __ 068 

-t 

C 
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CERTIFICATION 

This manual contains thl! most current and complete Information available for the rollowing piece of , 

Beckwith Electric equipment 

MODEL NUMBER PRIDE- VollilV & frequenc;y Relay Three=l'haS!! M-9296. 
Serial Numbers 0800 and above. 

UNIT SERIALNUMB'ER(S) ___________________ _ 

MEMORYBOARDSIDUALNUMmER ---------------------------------­

(Stamped on printed circuit board.) 

SOFTWARE VERSION NUMmER ---------------------------­

(Stamped on ROM QUps.1 

EEPROM BOARDS ERIALNUMBER ____________________________ _ 

(Stamped on printed circuit board.) 

SOFTWAREVERSIONNUMmER _____________________________ __ 

(Stamped on ROM QUps.) 

CHECKED BY ___________________________________________________ __ 

NOTICE 

Any illustrations and descriptions by Beckwith Electric Co .• Inc. are ror the sole purpose of identification. 

THE DRAWINGS AND/OR SPECIFlCAnONS ENCLOSED HEREIN ARE THE PROPRIETARY 
PROPERTY OF BECKWITH ELECTRIC CO •• INC. AND ARE ISSUED IN STRICT CONFIDENCE; 
THEREFORE, SHALL NOT BE USED AS A BASIS Of REPRODUCTION Of nrE APPARAnIS 
DESCRIBED THEREIN WITHOUT WlUTI'EN P'ERMISSION Of BECKWITH ELECIlUC CO .. INC. 

NOn.tUSTRATION OFDESCRlPTlONCONTAINEDHEREINSHAU.BECONSrRUEDASANEXPRESS 
WARRANTY OF AFFIRMATION. PROMISE. DESCRIP'l10N OR SAMPLE AND ANY AND ALL SUOi 
EXPRESS WAUANTlES AlU! Sl'EOFICAU.Y EXCLUDED NOR SHAU SUCH n.l.US'rRA110N all. 
DE5CRlP'I1ON IMPLY A WAIUtANN mAT TIm PRODUcr IS MEROiANI'ABLE all. PIT FOR A 
PARnClll.A.R PURPOSE. 

11iERE SHALL BE NO WARRANrlES WHIOi EXI'END BEYOND THOSE CONTAINED IN' niE 
BECKWlTH mCI1UC CO. INC. TERMS OF SALE. 

All rights n!Served by Beckwith Electric Co., Inc. No reproduc:tlon may be made without prior wrlHen 
approval of the Company. 116 
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• WARNING 

OANGEROtJSVOLTAGES,CAPABLEOfCAIJSINGOEATHORSElUOUSINJURY,AREPRESENT ON 
THE EXTERNAL TERMINALS AND Il'ISIDE THIS EQUIPMENT. USE EXTREME CAl.TTlON AND 
FOLI.OW ALL SAFEn' RULES WHEN HANOUNG, TESTING Olt ADJUSTINC THE EQUIPMENT. 

• PERSONNEL SAFETY PRECAUTIONS 
The lollowing general tIIIl!uJICi other ,�c warnings tluwghollt the manual must be followed d�n8 .pplic�lian, lest or n::; 
of this equipmenL Faihue to clo 50 wiU violate stand.uds for wIety in the design. mll'tWaClUre and Ullended \I5e of the proe, 
Qualified penonnel.!Hh114 � the only ones who operate AIId maintain INs equipment. Beawilh Ell!Ctr;c Co .• Inc. wume' 
liability for the t;1ISIOttta'. fa;JUft to comply with th_ requirements. 

ALWAYS GROUND THE EQUIPMENT 

To avoid possible &hockhazanl. the."""I, muot be COMeC1ed IC an elSuic.al growul. Whtn 5elYicinS equipmenlin a lest ; 
Ihe ohassis musl be attached 10 1I �parate ground sin .. it i. nol grounded by exttmal COMedian" 

00 NOT OPERATE IN AN EXPLOSIVE ENVIRONMENT 

Do not opente thi> equipment in Ihe presence of flanunable or explosive gases or hom ... To do >0 would ri5k. pD5sible { 
explosion. 

KEEP AWAY FROM LNE CIRCUITS 

Operating per10Mellllusl �01 remove the meW co_ or ""!'OM the printed c!l'CUit baud while power i5 applied. In no ca, 
componenl$ be ",pLIcal with power applied. I" some instances. dangerous volLaa'" ""'Y Wst even when power is distonr 
To .void electrical shock, always dbcunnect power and disclwg. dmlil5 bdore -kin! on the unit. 

eXERCISE CARE DURING INSTALLATION, OPERATION AND MAINTENANCE PROCEDURES 

The equipment d •• aibed In this manual ... ntaln. volLages high eno"gh to caUM ..mOUI injury or death. Only IjIIalilied pol 
.hould insLJII. operate. lest and maintain thb equipment. Be SUtT that all personnel saftly pro<:edurrs _ catdully fe' 
Exercise d .... Qn! wlwl operating or auvicinS alonL 

00 NOT MODIFY EQUIPMENT 

00 not perform ury unallthorized lI1odlfica.tioN on this insIND\CIII. Rl!Iurn of the llllit 10 • Beckwith Electric repair f; 
preferred. II authorized modllicatlons lie to be attempted, be sure 10 (onow replaa:ment procedure ca.refully 10 assure til 
features ue Dl&intalMd. 

• PRODUCT CAUDONS 
Before atWnpllllg lAY lest, calibration or IIIAlnleMl1C8 proced ...... pmonne1l11us1 be completely fam!IIar with the I 
OrcuItry of \hIJ onlIltId haY'll an ad�te \IIIdenQlfdlns 01 field did devicft.Ua compo".,.t It found to be deloctiv 
follow n:placell1l!lll pocaIlIJIS CiU'I!IuIIyto _ .... � £ea1Urel are maintained. Alway" ",place colllponentJ willi tN>< 
or bette Cj1IIIIIy" oho_1n IlIe Puts LIst 01111. InsIrUdloIl 8ook. 
AVOID STAnC CHARGE 

USE CAUTION WHEN MEASURING RESISTANCES 

Any ait_pt to _1'lIIl".nca1>a_ poinII Ollllle prilIte4 clll:uil bouQ, ,..;.. otherwise noIed III tile II\IInI 
l51l1Wy 10 <aldeclamag.to the unit. 

j 
j 
j 
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INTRODUCTION 

THE NEED 
Sincc the enactment of the National Energy Act of 1979. a large number of small private energy produce� 
have been planning and building small generation facilities in order to sell power to the local utility. Electric 
ul1lities across the country have been planning for intercoMection of these small generators and have been 
working on solutions to the associated problems that interconnection creates. Previously. the privately­
owned sources of generation were typically large industrial p lants withmulti·megawatlgeneratorscoMected 
to the power system at a substation through a dedicated line. Many of the new smaller sites Oess than about 
3 MW) are connected directly to \lie closest distn"butionorcuiL With thlsconfigutation. \lie parallel generator 
may now energize a distribution line after the substation breaker or lineredoser hasopened.ln some c:ases, 
the small generator could support the load and operate u an Isolated I5)'$tem. 

Utility specificallons for the safe interconnection of these small generators generally require voltage and 
frequency relays that can detect when a line is isolated from the 15)'$1em. The PlUD� Unit was designed 10 
provide a multifunction relay in one paclc.age that would supply thevoUage and &equency relaying required 
to prevent dangerous excursions in voltage or frequency. 

In addition. the high-5peed operation and proctSsing power make the miaop rocessor·based PlUDE Relay 
ideally suited for more complex prognmm;ng ofolherprotectiverelay functions.. ThePRIDE Unit. therefore. 
is applicable as a general purpose. multifunction protective relilY. 

BACKGROUND 
A survey was conducted of \lie two hundred largest utilities and of the IEEE Dispersed Storage and 
Gcn�ration (DSGl Working Group concerning utility relaying policies nelating to intercoMection of parallel 
generation. Upon completion of this survey. a second. more specific survey was taken of those who 
responded to the first survey. The second survey induded a preliminary Specification fora nelilY intended to 
sallsfy many of the interconnection relaying requirements for small dispersed generators to the utility grid. 
The rcsu Its of t he two survey S werl! formula ted into a design specifica tion for a multifunction nelay !hat would 
satiSty manyoftheDSG relayingrequirementsthatappeared to be cornmon among the Vlriou5interconnection 
schQmes and that would also be suitable as a general purpose protective relay. with iI diffenent program and 
minor hardware changes. if required. 

Through our research. the need (or a single-phase and a three-pha.serelaybecame apparent. The s ingle-phase 
relay needed to be low..:ost due to the economics of sman single-phase installations. Several compromises in 
functional nexibility were made in \lie single-phase design to meet the cost pis. The Ihree-phase relay wu 
designed to obtain as much nexibility In appliatlon as possible. 

This manual dcsaibes the Three-l'hase M-m96 PRIDE Voltage" Frequency Relay only. A separate manual 
gives a complete description of \lie Single-Phase M-0290 PRIDE Voltage &. Frequency Relay. 
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APPLICATION 

• NOTE: This instruction book Is to be used with the Three-Phase M�296C PRlD� 
Voltage � Frequency Relays with serial numbersOSOO and above. Due to design changes, the 
information in this manual may not be COlTeCt for other serial numbers. 

BELAYING FUNCTIONS 

'. � 

Themain relaying functions chosen for the PRIDEUnit were wgetedat theproblemofdelectinga nabnormal 
condition on IhedistnDulion drcuil. as evidence ofl$Olalioft. and theft tripping the small generator. However. 
the flexibility of the PRIDE has been increased as additional features were added. The M...m96 can now be 
used ift a variety of applications where a multifunction voltage and frequency relay is needed. The relaying 
provided is Jisti'd in Table 1. Refer 10 the SPECIFICA T/ONS for a complete description of the adJusbnent 
ranges and of the accuracy of each of the relaying functions. 

DEVICE 
M.0296 FUNCTION THREE· PHASE 

Undervoltage 27 

Overvoltage S9 

Voltage Unbalance 60 

Under Frequency 81U 

�r Frequency 810 

Undervoltage Trip Timer 2iN 

Overvoltage Trip Tuner 20V 

Voltage Unbalance Trip Tuner UN 

Under I'requency Trip nmer 2UF 

Over Frequency Trip TImer 20P 

Reconnect TlIN!!" 2R.ecIose 
Phase Sequence 47 

TABLE 1 Relaying Functions 
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OPERATING PRINCIPLES 

FUNCTIONAL DESCRIPTION 
In order to understand the operation of the microproces50r-bas£d relay, refer to the Functional Diagram 
shown in Figure 1. This diagram indica tes the mix o! hardware and software and represents the software in 
a IO!;ieal form, but does not represent the actual mechanization of the relays or the now o! the program. 
Ho\,'cvcr, it is usc!ul in understanding how the various relaying functiOns are combined, the hardwarel 
software mix and the overall operation o! the unit. 

The n1f�-Phase M-0296 incorporates an AID converter and an Analog MUltiplexer controlled by the 
microprocessor. The th�phase voltages are converted 10 square waves at 1ogicYOItage levels and are used 
by the microprocessor for frequency and phase sequence calculiltions. The Analog-AID Board Is • plug-in 
module that contains the AID converter, analog mulliplem' and the Ac/Tk converters. Thee components 
are used to scan the input phasevollages and convert theacampUlUde information to binatynumbers IUIder 
microprocessor control. 

The binary in!ormation is then fed to the microprocessor and is stored in the system RAM (Random Access 
Memory). The processor continuously sequences through Ihe Ihree-phasevoltages and stores the binary dala. 
The voltage relaying then uses the binary voltage in!ormation to perform the foDowing functions: 

1.  Overvaltage Detection 
2. Undervaltage Detection 
3. Voltage Unbalance Detection 
4. Input loss Detection 

The avervoltage and undervoltage functions compare the binary voltage data to the limits stored In the 
processor memory. The voltage unbalance function calc:ulates the rnaximumdlfferencein the phase voltages 
and compares this difference voltage to the limit settings. 

The frequency and phase sequen� calculations require reUable reproduction of the period of the input ac 
potentials. Input loss Detection is used to determine if sufficient potential or sensing input voltilge is 
available for a reliable measurement of frequency and phase sequence. 

Three types o! Input Loss Detection are incorporated in the softwal"@ of the PRIOr Units. 

1. An Y frequency measurement above 80 Hz and below 40 Hz will be ignored. Thisls the Frequency Blocked 
State and will be indicated by both frequency t.ms turning on. 

2. If no urlKrossings are detected lor approxilnatelyO.5 sec or if the Phase A yoltage falls below 0.45 p.u., 
the frequencymeasumnmtwill a1sobeblocJced;thereI'ore, ftequency cannotlnitiltetripplng.'Thereason 
for this implementation is to allow the undervollage mndltion to trip the relay. 

3. Upon Power Up, the PhaseA potential mustbeaboveO.45 p.u. for the unit to pass thePower Up SeU·Tests 
and completely lnitialiu. It Phase A Is not connected oUhere is lnsullident voltage p�t, the UNDER 
FREQUENCY LED w\U nash to indicate an Input loss failure. 

If the Phase A input Is lost or if a -noisy" loss occurs and the Under Frequency Trip TImer is set extremely 
low (1 to 3 cyclesl,ihere may be. chance lhat the Under Frequency Trip nmermay time out before th" loss 
can be detected and the frequency timers can be blocl<ed. ReIer to the oectIon on CHOOSING LIMIT 
SETIlNGS for fI!tOmmended Trip TImer settings. 
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FIGURE 1 Functional Diagram 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



: I 

JUL 10 2000 13:40 FR CUTLER H�MMER ESS 5192511660 TU 12073775746 P.16/66 

The frequency will also be blocked if the rut ?f change �f f�uency (AFl I! gre�ter than 1 �/cr:le In 
successive period measurements. ThIs 6FTranslent Protection wiD prevent nOIse spIkes flOm tnggenng the 

freql:lency timers. 

• NOTE: If one of the Ihree-phase voltages is l:lsed to power the PRIDE" Unit, refer to the 

POWER LOSS DETECTOR section I:Inder ELECTRICAL pESCRIPTION for further details. 

The frequency and phaseseql:lence functions use a counter in the miaoprocessor to determine the period and 
relative phase rotation of the three inputs. The period is calculated aiter each cyde. A digital filter in the 
processor 50ltware filters the period data to reduce the effect of phase jitter on the measurement. The filtered 
period data is then compared to the upper and lower limits stored in the processor memory. Since the period 
is thl! reciprocal of frequency, the Over IUnder Frequency function Is accomp1i5hed. 

Dynamic hysteresis is Incorporated in the frequency measurement TOI:Itine. While the bip point always 
remains absolute. the point where the frequency returns within the setpolnt range wiD vary as follows: 

Where: 

F, 
� � -----------------

F, (.002(83) + 0.873 

F, = Over or Under Frequency setpoint (Hz) 
F, = Frequency return point au) 

Therefore. the farther the setpoint is {rom its base, the greater the hysteresis. 

(1) 

The Phase Sequence {unction is permissive (or reconnect only. Improper phase sequence will not cause the 
relay to trip if previously reconnected. However, it will block l1!Connectlon if previously bipped. The PHASE 
SEQUENCE status LED is active whether the relay is bipped or reconnected, unless the Phase Sequence 
function has been disabled. 

The microprocessor samples the squared up waveforms hom the three:-phase inputs 10 determine if the 
proper A-B-C phaserotarion is present. ThIs method will detect most wiring errors (polarity reversals) and 
block .econnection. 
The time delays for trippingandreclosing use an internal aystal oscillator asa dock. Thetimedelaysin Figure 
I provide a delay only onan input transition from a lOgic low to a logic high. No delay is incorporated from 
a logic high to a logic low. The voltage and frequency time delays are used to delay bipping. ensuring that 
a transient conditio� will nol cause an unnecessary trip. The Reconnect Timer can be programmed (or up to 
1092 seconds to ensure the system is stable and .eclosers have all completed their sequences before 
reconnection. 

OUTPUT BELAY CONFIGUBADON OPTIONS 

As' stated in the SPECIFICATIONS and shown in Figure 1, one of the (ollowing three output relay 
configurations is poSSible. 

The Standard Relay Configuration (Position 1) will be used In most DSG applications where any power loss 
or Self·Test error will cause the relays \0 d ..... nergize. "Thisisdefmedasthe Tripped slItein thls configuration. 
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The Alternate Relay Configuratlon (position 2) will be used In Wger powerpl.nt applications. where. Sell· 
Test error or power los' 10 the unit will not cause the PRIDE-

.
to trip � genera�or of/.Ii�. When in 

.
the _ 

Altemate Relay Configuration, the appropriate output relay wlll energue when Its condlbon'B met (I.e., 

when a Trip TImer times out. the Trip output relay will energize). SeU·Test errors or power loss will de­

energize the output relays. causing an undefined (neither Tripped nor Oosed) state. 

The Pulse Relay Conligura.tion (Position 3) is logically the same as the Alternate Relay Configuration. except 
the appropriate output relay will only energize 10rO$ sec when its condition is met. This option will be used 
in circuit breaker applications where the trip and close signals will be momentary . 

• NOTE: It is important to remember that the three Output Relay Conligur:iltionoplions are 

separa te from the the Ou tput Con \act option. which is chosen as normally open or normally 
closed. 

TheOulpuIRelayConfigwationcanbeselectedalthetimeofpurchaseorbyusinglheM�297/M�397Field 
Adjustment Unit 

INVERSE TIME PELAY OPTION 
�e Overvoltage. !-1ndervoltage and Voltage Unbalance time delays on the M'{)296 can be programmed as 
Inversely proporhonal to the Over/Undervoltage or Voltage Unbalance setpoints. or as fixed times. The 
available inverse time delay curves are shown in Figures 2 through 5. 

The time delay curves are specified by the selected valueo! N.,N .. or N •. A fixed time delay is set by choosing 
a value of N, I = O. The values that can be selech!d for N" Me limited to the seven curves shown for 
Undervoltage. Overvoltageor Voltage UnbalanC'l!. :-

U N DERVOLTAGE: (Figures 2 and 3) 
The Undervoltage inverse time del�y is desaibed by the (ollowing equation: 

Where: T,CVL) 

VL 

T. 

V .. 

N. 

!NT!) 

T_ 

T. 
T,CV L) :rr {_V .... :::-. v....:L=--_} + 

1 

+ T_ 

N. 

'"' UndenoJtage tlme delay IS a function of VL• 

.. Voltage of the iowe!ll lnput phase In 'I. of 120 V. 

(2) 

.. The maximum time delay specilled al slighUy less than the undervoltage setpoint (1 10 9999 cypes). . 

.. Undervoltage selpOlnt In "  of 120 V. 

• Curve number (t)'ndervoll3ge). 

.. �eger value of the resultant number Inside the br:ilckets with all numbers 10 the nghl of the decimal point truncaled. 

.. �96 1I"GSUf'ea>enl time. Refer to the TOTAL TIME PELAY CALCULATION 
sedlon. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



.' 

'�+'.f-.H..H�, t1+i-
1-t=f+H-8' +H-t+t-U­",-r-r , ,-r-,-rr' 'I ! ! : I ::�tHlli�J i�ttn� i :' 

"H � � � H-H" 

'TT ����� , , " ,""':'" ........ 

i; 

:l..L.W. I",rr 
.+. ... -, , 

: I I 

! , 
I t I I " 

..w 
'..,.,-

, , 

S192511660 TO 12073"17S746 

, , 

• 
• 

I I f-

., . 

• 

.LJ,..l.#' 1 I t m " 

FIGURE 2 undelYollage TIme Delay CUlYes fOr N. = 0, 2, 8, It 32 
[Vollage Unbalance TIme Delay CUrves for N . .. 0, 2, 6 It 32) 

-7-

:P.18/66 

:II • 
> 

, >  -�: 2 
- ' .. 

'0 
#. 
• - �  

0 ' - ." .  � 
1.;.: > 

" , 
.� ..... * " 

.,.. . 1+ >  -i-
, t • 

, " 

$' -
2 : 
.. -0 
i- • 
• 
� .  

ell • > <1 
, : > ..so -. ,-

, 
H- ..... �. t I I • ; 

, -0 
... 

o '-

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



JUL 10 2000 1 3 : 40 FR CUTLER HAMMER ESS S192S11660 TO 1207377S746 

...... -....... I ;  ; , ;  -i· , �· 

.... � : ... 
....... 

.+ :  . 

:j�; I � .. , • , ' 1  
-�-; 
. cr -t I 

.. - - i 
'/. 
8 .. 

- co  .. 

• • 

co .. o 

,.. 
.. 

.-iTT . -III I . " • • • •  I I ... • 
('n .1 :10 % IV) AYliiO 3 ... 11 :lDV.nOAH:lONn 
n a .1 )0 % -v) AI,.o .... 1.1 HU ... qun .1511\1°11. 

FIGURE 3 UndervoHage 11mo Delay CUrves for N. c' 1 ,  " 1&, & G4 
(Voltage Unbalance Tlme Oolay CUrve. for N • •  " .. , 18, & 8.tJ 

.... 

,P. 19/66 

co 

.''', :: . 
- :.  • :> 

o ... 

• 1.. 

I I I I 

• 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



" 
JOL 10 2000 13:41 FR COlLER RAMMER ES� 5192511660 10 12073775'146 

The time delay curve is specified by the values of T •• V ... �nd N. programmed Into t!'e M-m96. The 
microprocessor m�asun!S the lowest of the three-phase voltages (VL) and uses the equallon for T.(VL) 10 
detennine the time delay. 

OVERVOL TAGE: (Figures 4 and 5) 
The overvoltage inverse time delay is desmbed by the following equation: 

T 
T.N.J = 

f 
V .� !NT R _  

N '  • 

Where: T.N H) = Overvollage time delay ls a fundion of VII" 

(3) 

_ Highest of the three-phase voltag'1!5 bnaximummeasured value isl28�) in ,. of 120 
V. 

T. 

v .. 

INT! } 

I ..... 

= The maximum time delay (or overvoltage specified :.t an input just slightly greater 
than the overvollage selpoinl (1 10 9999 cycles). 

.. Overvoltage setpoint in " of 120 V. 

" Curve number (Overvoltage), 

= Integer value of the resultant number inside the braclcets with all numbers to the 
right o( Ihe decimal point truncated. 

= M-{)296 measurement time. Refer to the mTAL IIME DELAY CAl CULATION 
section. 

• NOTE: The time delay is constant for aD voltages above 128%. To detennine the delay. 
calculate T. (128%). 

The time delay curve is specified by the values ofT .. V.; and N. programmed Into the M-{)296. 

VOLTAGE UNBALANCE: (Figures 2 and 3) 
The voltage unbalance inverse time delay Is described by the following equation: 

T, 

Where, T.IAV) = 

V
oltage Unbalance TIme Delay as a function of l1V. 

(4) 

11 V • The voltage difference between the high ... t and lowest values of the thr_ph8le 
voltages in 'lIo of 120 V. 
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.. The maximum time delay lor a value of AV slightly greater than the voltage 

unbalance selpoinl (t 10 9999 cyclesl. 

lN, .. Voltage Unbalance setpoinl ln � oEl20 V. 

Nt .. Curve Number (Voltage Unbalancel. 

!NT! J .. Integer value of the resultant number inside the brackets. 

The Voltage Unbalance Inverse Tune Delay curve is specified by the values of T .. V .. and N, prognmmed 

inlo the M�296. The Undezvoltage Inverse Tune DelAy curves (Figures 2 and 3) can be used to determine the 

shape of the Vollage Unbalance Inverse Time DeIay cutYe. The horimntal axis would be " iN -AV I (in " of 

120 V)". The vertical ;axis will be "TIme Delay (as � ofT .)-. . 

• NOTE: The Voltage Measurement Time IT .... >. as discussed In the following section, 
should beconsidered whenchoosinga time delay value. TheM�296continuou$lymeasures 
the three-phase voltages. taldng samples approximalely every .. InS. The M-0296 uses the 
last three-phase voltage samples to do the time delay calculAtions. The undervoltage 
function uses the lowest of these three to determine the time delay and the overvoltage uses 
the highest. as discussed previously. The measurement time should be added to the 
programmed time delay to get the total time for trip. 

TOTAL TIME DELAY CALCULATION 
The total time delay (or the PRIDE- to trip or close Is composed of two independent components: 

1. The tlmedelays specified In the Under /Overvollage Trip Tuners. VOltage Unbalance Trip Timer. Under I 
Over Frequency Trip Timers and RecoMeCI Timer. 

2.. The measurement time delay for the internal circuitry to detect the change in the input condition. 

The measurement time must be added 10 the time delay Specified for the Under IOvervoltage Trip Timers. 
Voltage Unbalance Trip Tuner. Under/Over Frequency Trip Timers and Reconnect Timer. 

The measurement time is defined as the time between the change in the input condition (j.e .• the voltage or 
frequency shift) and the front panel LED tumlngon (or alternately turning off for an input condition shifting 
Inlo range). 

The intentional tiDII! delay programmed In the Trip TImen or the ReallU\eCt 11mer can be determined by 
musuring the lime delay between when the LED changes state and when the relay contact changes state. A 
technique to delermine a close approximation of what the measurement lime delay will be lor various input 
conditions is desaibed In the following sections. .• 

VOLTAGE MEASUREMENT TIME 
The time required for the M...{)296 to detect lUI OYPZ or undervoltage condition Is dependent on the voltage 
level before and after the voltage change and the aetpoinl of the over /undervoltage detector. In case the 
potential Input drops 10 zag volts from ilS nozninal lOO'J1\ value, the foRowing time delays for measurement 
can be expected. 

-12-
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UnderYollJgt Sfltblg II MeasUftPIellt TIllIe Delay 

5� Zcyde 
10� Z.s cycles 
20� 3.25 cydes 

tonger measurement delays fan be expected if the input change is less. For example. if the input voltage drops 
Irom 100% to 75% and the undervoltage setting is 80'10. a measu�ment delay 018.5 cycles can be expected. 
The measurement time delay lor either under or overvoltage can b� calculated from Figure 6. This figure can 
be used Cor either an increase or decrease in the input voltage if the voltage setpoint is between the initial 
voltage and the final voltage. The following two examples are shown to clarify this technique. ReCerto Figure 
6 Cor deCinitions of the terms. 

Example 1. 

InItial Volt&ge 
F'mal Voltage 
Setpolnt 

• tZO V 
• 140V 
.. 1lO V 

Vstep . ZOV 
V5et • lOV 

Vset 

Vstep 

(130 - 120) to 
---- X too� .. - X tOO'" '" SO� 

(140 - 120) 20 

Time Delay (Crom Figure 6) = 5.5 cycles (0.092 sec) 
Example %.. 

Initial Voltage 
Final Voltage 

Setpoint 

• 120 V 
• looV 
• l08V 

Vset (120 - 108) 12 
---- X loo", • - X loo� . � 

Vstep (120 · 100) 20 

Time Delay (Irom Figure 6) .. 6.15 cycles (0.105 sed 

FREQUENCY MEASUREMENT TIME 
The time required for the M�96 to detect ;111 over or under frequency condition is dependent on the 
frequency belore and alter an Input frequency step change, the setpoint for the Over/Under Frequency ' 
detcctor and the rate 01 change ol/requency. The frequency Is measured each cycle 01 the potential Input 
(Phase A only). A digital lilter Is used In the miaopnx sor 10 filler the data. This filter CUI add time delay 
dependent on how the input changn relative to the setpoint. FIgure '1 shows how the filter output changn 
(or a fhange in input frequency. If the rate of change of frequency Is greater then 1 Hz/cycle in successive 
period mcasurcm�nts. that measurement will be ignored. !his Is to prevent short time noise transients from 
triggering the (requency detector. This could add one additional cycle to the measurement delay lor sharp 
step change inputs. 

-13-
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FIGURE 8 Vohago Measurement 11me CUrve 
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Using the venical sc;ale of Figure 6 Oabeled .... FF'). the measurement time delay can � detennined for any 

frequency step change. Negative frequency step changes are treated the same as poSItive changes. _ . .  

Initial Frequency - Frequency Setting 
FF .. ____ -=-_____ -=-::---- X 100.,. 

Initial Frequency - Final Frequency 
(S) 

A step change from 60 Hz to 55 Hz with an Under Frequency setting of 58 Hz would be detected in two cycles 
after the change. 

The digital filter is implemented as follows: 

Where: F "., 
F ... llt 
Fs.., 

_ FIlter output at time nt 
'" FIlter output at time .... 'It 
" l..\test frequency samp e at time nt 

SYSTEM SOFJWARE DESCRIPTION 

• NOTE: There are a number of words used by the power Industry and by the computer 
industry that appear to be similar but. in fact, have very different meanings. The foJloMng 
section refers to the deftnitions used by the computer industry. 

(6) 

Refer to the System Flow Owt shown In Figure 8. The PRIDE- software runs under a "mini" real-time 
operating system. The openting system is divided into three main parts: the Interrupt Handlers, the Process 
Controller and the I<em!I. 

INTERRUPT HANDLERS 

The Intenupt Handlers are small routines to service the incoming interrupts. Each interrupt routine will 
schedule. through the operating system, its appropriate control task (i.e., the zero-aossing interrupt will 
schedule the frequency measurement gsk). 

PROCESS CONTROLLER 

'The Controller'S main purpose Is to proeess data passed to II from the Interrupt handlers or from other tasks. 
The controller can be bnlken down Into lour tasks: 

1. Relay control 
2. Input conc!ltloning and precessing 
3. 'nInen aNi oounlenl 
4. SeIl·Testa 

Theze tasks each have a priority assigned to them by tl1e operating system according tD their importa� to 
overall system flow. 
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FIGURE 8 System Flow Chart 
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Rolay Control 

The Relay Control controls the state of the output relays. 

Input condlllonlng and ProcessIng 

P. 29/66 

Ths proce55 is the largest and most compli�ilted of those listed: The a�tual correlation and computaUon of 
inpu t data and the decisions on whether a given meaSUJ"e�ent IS within �he setpomt range IS accompl�shed 
here. This capability for high.speed processing and ablhty to dynanucally change the weIght of Input 
conditions is one justification for the incorporation of the microprocessor. 

Tlml!rs and Counters 

This process increments the various timers (or voltage. frequency and reconnect, and malc.es the time-out 
decisions based on setpoint values. 

Self·Tests 

On Power up. the M�96 will nm through a series of Self· Tests to determine if the hardware and software 
will function properly WMn brought on·Une. 

The M�296 will also perform tests on a low. priority basis in Its Idle time. U no other tasks are pending. the 
Self-Test task will continuously run. failures of any of these tests will result In the output relay, reverting to 
the state Specified by thecustomer (or theOu tpu t RelayConfigura tion. A front panel UD will flash indicating 
an error condition. The Sell-Test errors will be desaibed in more detail in the MAINTENANCE section. 

KERNEL 

The nucleus of the operating system Is the Kernel. The Kernel is composed of two parts: 

1. The Scheduler 
2. The Dispatcher 

Scheduler 

The Scheduleris flagged from an Interrupt driver that is waiting fora task to be performed. Status bits are set 
by the scheduler toindieate that a task is pending. and then control is returned to the fUMing task. Each task, 
when started. will run until completion, except the Self-Test task which can be unconditionally preempted. 

Dispatcher 

When a task is completed. conlnll returns to the DIspatcher. whe� it picks up a wclOr to the pending task 
with the highest priority. 
The Self·Test task Is the lowest priority and is also permanently pendlng. Therefore. If the system is not busy, the M�296 is constantly checking itself. ._ 

'Because each task Is scheduled on a cyde-by-cycle basis, the operating system can be considered to be 
operating In real-time. 
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.. 

..A. CA urtON: 00 not swap the M4'll91 Melllory Board or the M-G397 EE PROM 1I0ard 
between l'RID� models with su(fix "A" arid "B"1nd those with suffix ·C" ILe" between 
M4'l196B Ind M4'l1960 or between M.ol96C units with serial nUlllbea below 0800 and 
those with 0800 .nd above, since this will cause them to mlsoptrale. Rder to the DESIGN 
CHANGES section of this l%\.n".l lor an explanation of the differences. 

ELECTRICAL PESCRIPTION 
The Block Diagram for the M...Q296 is shown in Figure 9. The following diSCUSSion describes the basic 
operation of the circuitry. 

INPUTS 
Power is applied to the PRIDE via rear terminals 'ret-3 and 'ret-4. The PRIDE can be powered from either 
ae or de sources as Qe5Cnbed below. The Phase potentlal lnputs CTB1-5 Ihrough TBl-II» are used only for 
measurement purposes and draw only a small burden. However, in many cases, the ,epower input will be 
connected to one oE the Phase potential inputs, due to the laclc oE a separate ac power source. 

Ac Supply 

The Ae Supply PRIDE Units operate from a 120 V ac source. IE this is unavailable, the Dc Supply, descnbed 
below, may be ordered Eor lhe l'RIDE. 

Dc Supply 

The Dc Supply mounts in the bottom compartment oE the PRIDE (see Figures 11 and 21l. Three nomin� de 
voltage options are available: 125 V dc, 48 V de or 24 V de. The PRIDE will operate from approximately 65� 
oE the nominal voltage 10 128% oE the nOminal voltage (i.e., 80 to 160 V de for the 125 V de option). Operation 
from 250 V de is possible, but requires an external M-m19 Dropping Regulator to provide 125 V de nominal 
input voltage 10 the PRIDE. The M-0296 should be ordered for 125 V deeperalion, and the M-m19 is ordered 
separately. The M-m19 is a resistor-zener diode regulating device used to produce 125 V de power from a 
250 V de battery source. 

POWER SUPPLY 
The Power Supply provides the voltages necessary for operation o( the digital and ana10g circuits. A Power 
Loss Detector is incorporated 10 warn if the the power supply falls. The Power Loss Detector feature is 
descnbed in detail below. 

Power Loss Detector 

When thepowersupply fails, thelnpul power b lost,or thelnpul power Iu!e blows, the Power Loss DeteclDr 
will: 

1. Reset the microprocessor. 

2. Oe-energize the Kl Cose and K2 Trip output relays. ThIs will be the Trip State In the StandilTd Relay 
Configurationandarlundefmeclstate (neitherTripnorCose>lntheAlternateorPu1seRe1ayConfiguration. 

3. Tum off the front panel POWER OK LED. 
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" 

The lime del.y betwml when the Power toss Oetedor senses a loss and when the Kl lIId tc2 output relaY' 
an: dMnergized is shown in Figure 10. The da ta w.s taken byconne<ting IMpowerlnput to the Phase A Input 
ot the M-<l296. The Phase A Input was dropped (rom 120 V Ie to levels per the graph. and th;t ti�e delay (or 
tripping was measured. When the input dropped below approxifMtely: 15 V Ie. the PRJD� trip tlfne �ropp!!d 
to 0.25 sec. This is the level where the internal power supply voltage 15 below Its minimum operating level 
and the Power Loss Detector resets the PRIDE. Therefore. if the input power drops to this level. the PRIDE 
may trip (aster than the programmed time (3 sec in this case). 

if this feature is not desirable. the Capacitor Power Hold-Up Option. described below. Is avaHable lor the 
PRIDE. 

CAPACITOR POWER HOLD-UP OPTION (Ac Supply PRIDE Only) 

The PRIDE is desi gned to opera Ie overa wide nngeof power 5IIpplyvoltages and waveshapes. The Capacitor 
Power Hold-UpOption is available if an Ac Supply PRIDE Is required to ride through (no tripping) a loss of 
input power for up to 3 sec. The circuit board. which J1¥)unts In the bottom compartment of the PRIDE. 
provides energy storage so that the PRIDE Unit can mntinueto operateforup to3 sec even If the input power 
source fails. In cases where delayed tripping is required. the PRIDE will time out IJIci del.y tripping (or up 
to 3 sec maximum, When using the Inverse Tune Delay Option for undervollage tripping. the PRIDE will 
continue to calculate the time delays shown In figur!' 2 and 3 • 

• NOn:: If the M-C297/M..{l397 Field Adjustment Unit is mounted in the PRIDE. the power 
swi tch on the M-<l297 PRIDE Control Unit should be kept in the OFF position unless the Field 
Adjustment Unit is in use. With the M-<l297 power switch in the ON position, the unit will 
not opera te (or three seconds after a power interruption. 

WATCHDOG TIMER 
The Watchdog Timer performs the function 01 overlooking the program now 01 the microprocessor. The 
watchdog will reset the microprocessor back to an orderly start-up �ence if the program /low is upset or 
if Ihe software does not perform an operation within the allotted time period. The microprocessor will 
periodically update or "refresh� the watchdog to keep it out of a reset condition. 

POWER ON CLEAR 
The Power On Cear block is an RC (Resistor Capacitor) circuit which ensures that a proper Power Up 
sequence has been a«omplished when power Is first applied to the unit. 

SQUARING CIRCUIT 

TheScjuaringCircuitconverts the sinusoidal Inputs to squarewaves. Themlcroprocessor an use these Inputs 
to determine the period (and thus frequency) of 1M ac Input. Thesewavelorms are also used to detect proper 
phase sequence. 

LED and RELAY DRIVE 

llecauseofthemictoproces.sor'5Jowcurrent�urcingcapabllity.addeddrivei.5neededforpoweringtheLED 
Indicators and relays. 
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STATUS and ERROR INDICATORS 
AlI LEDs will remain off when conditions are wilhin specified Jimib and will light when an over- or under­
limit condition occurs. In addition. the PRIDE-Unit has a self-dlecldng (eature that will indiate elrOrs by 
nashing the LEOs. The Self-Test (eature will automatially reset and re-test to assure that the elTor condition 
is still present. Refer to the MAINTENANCE section for further details. 

MICROPROCESSOR and ROM 
The microprocessor gathers all the external inputs. calculates and processes the data. drives the status 
indicators and energ;zes the relays. The microprocessor contains various on-dllp functions (or (�ency 
measurement and time delay synchronization. 

The ROM (Read Only Memory) Memory Board M�98 contains the program (or the miaopro..'\!SSOr. The 
ROM also stores the setpOinlS programmed at the lime o( manufacture. The M�7 /M-4397 Field 
AdjustmentUnilcanbeadded toallow prognmmlngdlf(ermtsetpolnb.RefertotheADJUSTMENTsection 
(or (urther details. 

"" CAUTION: The ROM Is 01 the ultraviolet erasable type and can be erased U the 
protective tab isremovedtrom the window and tht window is exposed toultravioletlighL 

EXPANSION BUS 

All T'RlDE Units contain an Expansion Bus for future options. Expansion cards can be plugged into the bus 
to add new capabilities. Software changes can be accomplished by replacing the M�98 Memory Board In 
the Expansion Bus with an updated version. 

ANALOG-AID 

The! Over- and Undervoltage detection is done in soHwan! using the Analog-AID Converter Board In the 
ExpanSion Bus. as shown in Figure 10. Addition o( the M�97/M-0397 Field Adjustment Unit allows the 
user to change the voltage setpoints as well as the frequency and time delay setpolnts. 

A dip switch on the Analog-AID Board. called the Function Disable Switeh. allows the user to disable the 
Voltage Unbalance and Phase Sequcnre checldng functiDns. This can be useful in testing. slnre the Phase 
Sequence function can be disabled and all P.T.$ strapped together and tied to a single-phase sourte . 

• NOTE: Any function programmed Disables! on the AnaIDg-A/D cud wiD ovenide any 
other function enable in the system (e.g.. the M-0290IM�!i6 Function Enable Byte that Is 
programmed using the M�971M-03'17). Refer to the BJNCllON ENABLE section lor 
further Information. 

Three separate circuits are used 10 convert the ae inputs. for each of the three phases, to square waves for 
liming measurements. Phase A is used to measure the frequency. The relative liming between Phases A. B 
and C Is used to determine if the A-BoC phase rotation Is CIlrtect. 
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MECHANICAL 

. P . 35/66 
o. 

to 

The PRlD� paclcaging was designed for maximum protection of the electronic components (rom the 
electrical and natural environment. The steel box iscompartrnentalized as shown in Figure 11.  The inputs and 
outputs enter the unit at the bottom in the Power Input compartment where the output relays and 
translormers are mounted. Truscompanment contains no components that are sensitive to voltage transients 
or electromagnetic interlerence (EMIl. 

The transient suppression required to meet the ANSI Surge Withstand Capability and Fast Transient SWC 
Test is also located in the Power Input section. The power and potential transformel5 in this compartment 
convert the 120 V ae inputs to the lower levels used by the PRIDE. The signals from the Input section pass 
through EM! filten In an Intemal bulkhead before entering the Power Supply and Processor/Logic sections. 

The EM! fil ters serve a dual purpose. The external interference on the power and potential inputs is prevented 
(rom entering the sensitive circuit area. Also. the inherent noise generated by the microprocessor and 
Switching regulator is prevented from leaving the relay and interfering with other equipment . 

.... CAtmON: Do not apply any fonn of b!sl equipment to circuits within the protected 
portion of the box. In changing any cards within this box, remove all external 'toltages. 
Keep one hmd on the case to discharge stalle electricity bdore touching any of the cuds. 

TEST BLOCKS 

Most utilities have standardized on one 01 many dll/erent test bloclc.s. G.E .• Westinghouse and Slates being 
themost common. Therefore. Beckwith Electric has not supplied a test block on the PRlDEUnit. thus enabling 
the user to incorporate his standard lest bloc.lt. 11Us must be added external to the PRIDE Unit. 
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EXPANSION BUS __ tt-I_J 

M-0287 CONTROL UNIT 
OPTION 

LI GHTS 

EMI BULI(HEAD 

POWER INPUT � 
SECTION 

DOOR 

CAPTIVe PANEL 
FASTENERS 
AND \,OCK 

( 
( 

INPUT IOUTPUT ----
, 

CABle 

J 1  

EE PROM BOARD 

OPTION 

J' 

J3 

POWER SUPPLY 

1 - - - -
I J 1 3  , - - ,-

- - - _ ..... 
XFMR6 

- - - --_ ..... 

RELAYS 

I 1 

\,1-0288 MEMORY BOARD 

- ANALOG-AID BOARD 

MOTHER BOARD 

FILTERS 

DC SUPPLY 
OR 

CAPACITOR POWER 

HOLD-UP OPTION 

REAR T ,B. FOR 

SEMIFLUIIH MOUNTING 

,!-ll ..,..,,- CABLE AND T.B. FOR , 
1 r ' SURFAce MOUNTING 

' - -' 

RGURE 1 1  Mochanlcal Connguratlon 
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INSTALLATION 

... CAUTION: Belore Installing the PRIDE-, verily that the sdtings requirtd for the 
various functions are cOlTCct by checking the settings sticker mounted on the inside 
surbce 01 the UlliL 

The PRIDE can be surface moWlteci or seminush mounted as shown in Figures 13 and 14. Many small 
generator applications will usea wea ther·proofbox containing the PRIDE, manual disconnect and a contactor 
for the interconnection relaying. In these systems, the relay will be surface mounted. Other systems will 
require semiflush mounting using a rectangular cutout in a relaying panel onwinging door. Reier to Figure 
12 [or mounting and outline dimensions and Figure 14 for hole drill and cutout diznensions for semlflush 
mounting. 
Because the semi1lush DIOWlting nut is located on the inside lip of the relay box and under the front cover, 
c ... e should be taUn when choosing a mounting screw. Four 1I1()'32 screw, are required. Re(er to Figure 12 
(or choosing the length of the mounting screws for semifiush mounting. The length 01 the screw should not 
exceed 1/4" (rom the back side of the mounting lip. The total length should be 1/4" plus the thicl<nes.sof the 
panel. 

.,_ PEIINIII 
P .. ..  Rongo 

-�"l 

T 

Aa ...... w _ _  0.06" IIIU. (0.151 
L .  T . 1/4·(T .0 .. ) T_: .IJr. 'f1' (.o.:Q) 

FIGURE 12 Semlfiulih Mounting Screw 

The external wiringconnections to the PRIDE Unit are made to . 12·positlon termInaJ block that is mounted 
on the rear o( the PRIDE when. &emUlush mount unit Is ordered. U • surface mounted PRIDE Is ordered a 
6-lnch cable will exleJd below the unit with the terminal block attached. The terminal block should then be 
connected to the panel la  which the PRIDE Unit 15 lI\Ounted. Both termlnal block positions are shown In 
Figure 13. 

A 1U5 b located In the 10wer Ielt hand comer (or case grollJldlng pUrpClse5. Number 6 to 14 AWe wire can 
be uaed (or this gound 1Iftp. 
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FJGURE 13 Mounting & Outline Dlmonslons 
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.228" (0.S8) Dia . 
• places 

0.281' lO.S8) Oia. 
4 places 

Inchaa (CenUmala .. , 

For Semiflush 
Mountitlg Only 

(4 places) 

' ·l' I I  
'�':;� 

' . .  

1 6  l iS' 
(40.96) 

" :- ;. 
1 0.0' 
(25.4) I 

� .. . ' 

: . ' 

- - - -

' I  I I I 

'---- 5 318" (13.65) ----II-i 
1<4---- 6 314" (�7.1S) -----1001 

\4---- 7 5116' (18.57) ----� 

'"------ 7 lIZ" (19.05) ------I� 

FIGURE 14 Hole Drlii alld CUtout Dimension, 

17 114" 
(43.82) 
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MOUNTING CONVERSION 

Conversion of a PRIDE- Unit from surface 10 semiOush mounlingor vi�vHSa can be accomplished by !hi! 
following procedure. 

1 .  Convcrsion must be don! with all eXlernal connetlions 10 Ihe lenninal block removed. 

2. Disconnect connector Jl shown in Figure II Irom the Power Inpul assembly. 

3. Rcmove Ihe inpul cable from the cable clamp localed on the lefl side wall of Ihe lowercomparlment. This 
clam p is nol used when Ihe Dc Supply is installed. 

... Remove all wires fnom the tenninal bloclc. 

S. Carefully pull the wires through the plastic hole plug and remove theablehamess. with theJI coMector, 
from lhe unit. 

6. Swilch the two plaslicholeplugs so Ih.at the solid plug covers theholethatls not tobeused for theextemal 
cable. The hole plug used (or the cable feed-through should be mounled as fonows. 

SemiOush: Mount the feed·through plug in the hole at the rear of the unit. 

Surface: Mounl lhe feed-through plug in the hole on the bottom lell side 01 the unit. 

7. Care(ully push the wiring harness (TIll end) through the feed-through hole plug from the inside 01 the 
PRIDE enclosure. (JI conneclor will then be inside the lower compartmentJ 

8.  Re·attach the hamess lo IhecablecJamp on Ihe inside of the lower compartment(AcSupply PRIDE only). 

9. Reconnect the harness terminals to the lerminal block, being areful to mainlain Ihe sequence of wire! 
from 1 10 12. 

10. For scmiOush mounling. Ihe cable and lerminal board should be hanging from the rear of the PRIDE. 
Mounl the terminal board 10 the (our holes on the rear using Ihe four screws and nuts supplied with the 
unit. Pull all excess cable inside Ihe enclosure and secure wilh Ihe cable clamp. 

1 1 .  For surface mounting. mounl lhe terminal block al any convenient localion on Ihe mounling surface. 

12. Reconnecl )1 10 the Power Input assembly. 

TERMINAL BLOCK CONNECTIONS 

Theexlernal connections/or theM-m96�PhasePRIDElIl1!shownln Rgure t5.Figures16and l"'how 
the typical COMectJOns (or the potential inputs 01 the M� 

OUTPUT CONTACT OPTION 

n.e PRIOE uses a commercially available SPOT relay lor the Trip and Oose functions. The Je1 and IC2 relay 
output contaclS area lypeMC- arrangemenLOne side 01 the *e:-contactiswlred 10 theexlemaJ lerminalbloclc. 
The relay configuration relative 10 the octal sockel ls shown In figure 18. The normaUy open contact Dr the 
normally closed contact can be wired 10 Ihe e:xternal lermlnal bloclc. One large blue wire Is connected to either 
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1 }CLOSE' K1 
2 

Ac Dc 
3 H (+) 

POWER INPUT 
4 N (-) 
5 H }PHASE A 
6 N 

7 H }PHASE 8 
8 N 

9 H 
PHASE C 

1 0  N 

1 1  
K2 TRIp· 

1 2  

• •  NOTF: RelayshownlndHr ..... g/ud�1e! Kl Wired nomallyopen. JC2 wired nOrmaDy closed. Output contacts are not nted tor intel)Uption of de dn:uIb unless extemal 4l"C suppress/on Is used. Consult lhe factory when U$ed with de cIm:lrs. 

• FIGURE l' External Conneetrona 
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A 

PRIMARY B VOLTAGE 

c 

H2 H1 H2 
l.lJjJ 

c 

H1 
. 1 1 1 1  
= 12 

B 

H2 H1 
\Hlr-

= 11 

DC UNIT 

PRIMARY PHASOR 
DIAGRAM 

A B 

SECONDARY PHASOR 
DIAGRAM T3-X1 

T2-X1 

.. --.T1-X1 
Vab 

A COnnect 10 Dc Banery Voftage 
AC UNIT 
Power conneded 10 secondary 01 T1 . T2 or 
T3 or to Isolated 120 V ac source 

,--A-. 

TB1 

N H N H N H N H ' AC  
'---y-/ '---y--I '---y--I - + ,  DC 

u CD < '-y--' � � � I 
M-0296 

FIGURE 16 Connecllons to Deha·W)'. Poltntlal Transfonnera 
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PRIMARY PHASOR �- , 

PRIMARY 
VOLTAGE 

> H2 Hl H2 Hl 

X2 

11111 Hll} � = 12  = r1 - {TTl' ITn 
Xl X2 X1 

DIAGRAM 

A. .-_...!V.2!I!..._ ..... B 

C 

SECONDARY PHASOR 
DIAGRAM 

A. __ �V=ab���B ... 

� C B 

120 V 120 V 
A 

r -

- � .-; ..... t 

DC UNrT 
Connect 10 Dc Bane ry Voltage 
AC UNrT 
Power connected to s eeondary of n. T2 or 

V ac source 13 or to isolated 120 
A " 

I 12 1 1 1 1 1 01 9 8 1  7 6 1  5 4 I 3 2 1  1 TB1 

N H N H N H N H AC 

'--v-' '-v-" '---y--' - + DC 
(,) III < � � � � I 

�296 
. 

FIGURE 17 Connection. to open Della-Potential TranSform, .. 
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luminal 3 or 6 on the boUorn of the relay socl<tl. A normaDy closed OlItput contact Is.� by �n«tI", 
. Ihe: wire 10 terminal 3. A normally OpenOlllpllt contad lsachieYed by connl!din& the Wire to temunal6. ThIs 
CMnS!! can be easily accomplished in IIIe field by switching the wire on lennlnall 3 or 6. 

... CAUTION: Bdore changing the relay contacts or modlEylng the wlrinK. all edemal 
pow.rUlyst b. rell1ov.d hom the PRlO�UniLColl!lectorJt can be used to disconnect llIe 
edorn.1 torminal block only if the curnnl In llIe output (ontacb I, ellller ulemally 
disconnctled or is not llowing through an induclive load thai would cause arcing In the 
J1 connector when llIe output circuit Is op.ned. 

• NOTE: When )1 is discoMected. the PRIDE output contacts are in an open<ircuited 
condition. 

Top of PRloe* 

1 
Anach her. 

for N.C. 

OUTPUT RELAY (K1) 

I-�_,Anach h.r. 
far N.O. 

FIGURE 18 Output Contact Op\lon Diagram 

ADPITIONAL OUTPUT CONTACTS 

Addilional output contacts for the PRIDE Unit may be added by changing (rom an SPOT to a OPDT octal 
socket relay (i.e., rotler &. Brumfield I<RPllADG-12VDO Beckwith E1Ktric rart . 430-00160. The contact 
ratings for the additional contact are the same as those given lor llIe normal outpul contacts. Connections to 
the relay socket for the normal output contact must be changed from relay sockel terminal 3 to terminal 4 for 
the normally closed contact. Rel .. y socket terminal 3 Is used for the normally open output contact. The 
additional contacts can be accessed at lhe relay socket terminals: 

Ncmnal Ccmtad 

I - common 
« - II.&:. 
3 - n.o. 

Additional Contact Tuaoiml NlUIlber 

I - common 
S o li.(.  
6 ·  n.D. 

• NOTE: The wires connecting to the second contact should be routed through the rear or 
side wiring access hole. ExlemaJ connections to this addlliona! -C" contact must be made 
directly to \he relay socket. bypusing COMector )1. 

• WARNING: These cDlUledloZlS are IIlI1 disconnected when]l ls unplugged. 
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CHOOSING LIMIT SETTINGS 

When the PRlDE- Unit is purchased. the user should specify the desired limit settings. These scllings will 
be stored in the ROM (Read Only Memory) on the M-0298 Memory Board before the relay is shipped to the 
user. A record oC the settings and serial numbers ol the boards will be kept on fiI� by Bcckwi th EIC!C

.
lric. Before 

installing. assure that the setlings lisled on the label �Ich 
.
those ordered. In many c�scs there Will never be 

a need 10 change Ihe settings; however if a change IS desued. any of Ihe options listed under lhe FIELD 
ADJUSTMENT section may be employed. In choosing the senings desired. the following faclors must be 
taken into consideration. 

EFFECT Of UNE PHASE SHIfT ON AN 
UNPER/OYER FREQUENCy RELA)' 

Due to variations in the load Dow on a llne. the phase ang!ul anypoinl on the line wt1\ shift relative 10 the 
phase at :he substation bus. The transient effect observed on the line at any load point will be .  variation in 
the periodo! the acvoltlgein the cycle during which the loading cNnges.A frtqllmcyrelay thai is measuring 
the period of the power line potential will detect the varia tion in Ihe period and may indicale an over or under 
frequency condition. 

The PRIDE uses • unique digital filler 10 eliminate the effect of line phase shifL The PRIDE measures the 
period of each power line cycle and uses lhe digital filter requition 6) to smooth the data before determining 
if the frequency is within the M-0296 setpoinl5. The digital filter will produce a transient output for several 
cycles after a phase shift takes place. However. the Inpu t 1.J)ss software will Ignore; period that changes more 
than 273 lIS from lhe previously measured period. nus corresponds to an apparent phase shift of 6°. A phase 
shift ofless than 6" win cause a lemporary response from the digital IDter that could indicate an over or under 
frequency condition. iI the over frequency or u.nder frequency setpoint Is within 1 � of 60 Hz. Therefore. the 
minimum time deJay settings of Figure 19aterecommendedforover frequency and under frequencysetti ngs 
close to 60 }U. 

UNPER AND OYEBYOLTAGE SETTINGS 

UNDERVOLTAGE 

On M-0296 units with an At Supply panlleJed \0 .  P.T. (without the CaJ*ltor Power HOld-Up Opdon). lt 
should be noted tNt the power supply drop-oul ls approldmate1y M. ThIs should be considued when 
prograD1mlng the Unclervoltage setpoint. 

OVERVOLTAGE 

The overvoltage reading will saturate at 127� on the M� \InI1s. ThIs fact should be consldend when 
calculatlJ1g Overvoltage Trip times when an Inverse lime curve (Ill) Is selected. 

n>eOvervoltagesetpolntmustbeatleastlIJC.hlgherthan tt.eundenroltagesetpoint,I.e .• therninimumwltage 
bandwldthb 1'JC. total. 
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l 

MIN UFIOF 
TRIP TIMER 
SETTINGS 
(CYCLES) 

l 

9 

8 

7 

6 

5 

4 

3 

2 � 1 

OF r+-60 60.1 

UF 
��0--5�9.-9--5�9.-B--��---5�9-�--��--�---5�9.-2-5-9L. 1�r� 

SETPOINT (Hz) -----�� 

FIGURE 19 Minimum Under/OVor Frequency Trip Tlmer Selllngs 
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TIMERS 

P. 47/00 

, 
t. 

•• 

11 is not recommended IlIat the Voltage or Frt!quency Trip Timers be set less then 3 cycles. This is to prevent 
short.time transient effects on the measured IC line (rom ausing nuisance trips. 

FUNCTION ENABLE 
Incorporated in the PRIDE-is the capability to enable or disable certain functions. This can be accomplished 
in three ways: 

1. Order the f\U1ctions desired al the time 01 purchase. 
2. Use the optional M� IM-m97 Field Adjustment Unit to program the M�/M�96 Function 

Enable Byte. This proeedure is d�"bed In the M� /M..(fJ'17 Instruction Book. 
3. Change the appropriilte setting on the FunctIon DIsable Switch on the Analog-AID Board. 

The Function Disable dip switch Is located In the top right·hancI comer 01 the Analog-AID Board. as shown 
in Figure 20. which allows the user 10 disable the Voltage Unbalance and the Phase Sequence functions. WI th 
the switch in Ihe Disabled position. the (unction is disanned and will not be used by the relay. The appropriale 
LED will remain off at aU times. 

• NOTE: Disabling the (unction by this means will override a function that has been 
programmed as enabled in the M�290/M�96 Function Enable Byle in the M-<l397 (or the 
default value. if the M�97/M-<l397 option is not being used). 

When the switch is in theNol Disabled position, the microprocessor will then looleatlhe Function Enable Byle 
programmed in the M..(fJ97 (or the default value. if the M-m97/M-m97 option is nol being used) to malee 
the enabled or disabled decision. 

• NOTE: The Function Disable dip switch � be used 10 select the Output Relay 
Conli gun tion. The Standard. Alternate or Pulse RelayConfiguralion must be selected at the 
time of purchase 01 the M-m96. or the M�297/M�97 Field Adjustment Unit must be used 
to select the configuration. ", 4 '1� 1 

"' � ?.. I 

OPfJf Cl.OSED 
1. Mol U  .... 
Z. Mol Uood 

VOI.TACE UNBALUICIi 
3- Nol DlsaI>Iod alibied 

PHASE SEOUENCE 
".. "., "., "1 0 0 0 0  •• No! DlsaI>Iod 01_ 

� De:] Q [j IIt.UUIIIIII 

FIGURE 20 Analog.AID BOird end Function Enable SWlIct\ 
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." . -" 

FIELD ADJUSTMENT 

T .... o methods of adjuSling th� PRIDE- sellings ar� available after the unit is installed. 

1. Exchange of M-<l298 Memory Boarels. 
2. Use of the optional M-<l297/M-<J397 Field Adjustmenl Unit. 

EXCHANGE OF MEMORY BOARDS 

• W ARNINC: Be sun 10 remove all olema! vollages before changing the boards. Keep 
one hanel on the case 10 dbcharge sl"tlc electrldly belore louchlDg any of the bouds. 

& CAunON: Do nol swap the M�29S Memory Board or the M-'l397 E1: PROM Boud 
between PRIDE modt1s with suiiix M A" and "8" and lhose with suffJ% ·C" (Le .• between 
M-0296B and M�296C1 or betwem M�296C with serial n\l.lllbers below 0800 and those 
with 0800 and above. since this will cause them 10 misopenle. Refer 10 the DESIGN 
CHANGES section of this manual for an explanation 01 the clUferences. 

P . 48/66 

When ordering a new Memory Baud from Beckwith Electric. specify the new settings reqUired. When the 
new board is received. remove Ihe old board by carefully sliding il out of its 5101 <see Figure 1 n. If you are 
exchanging Memory Boards. place Ihe old Memory Board in thuntistatic bag and shipping carton and return 
to Beckwith Electric if credit is desired. Install the new board. assuring th"t the settings Specified agree with 
those lisled on the la�1 supplied with the new board. To install Ihe new board. carefully slide the board into 
the proper slo t; the cOMetlOrs are keyed so thai the board cannot bepu t in incorrectly. Attach the new setpoinl 
label over the old la�l loaled on the inside wall 01 the PRlDE Unit. 

FIELD ADJUSTMENT UNIT 
Tn!! Field Adjustment Unit consists of lIIe M-<l297 PRIDE Control Unit and tlll� M-'l397E£ PROM Board. The 
M-0397 is a printed circuit board lIIat is permanently installed In the PRlDE .. nd is used to store the 
programmable selpoints. The M-<l297 is a keyboard and display that can be permanently mounled with Ihe 
M-0397 or can be temporarily mounted so thal the relay settlngs can be changed. Once the limits have � 
�t on the M-m97. theM...(I297canbeunplugged and used to program the settings on other PRlDE Unl". The 
Field Adjustmenl Unit can also be used to monitor conditions such.as line frequency and timer progress. 10 
enable or disable certain functions. as weD as inlelTogatlng setpolnh "nd bip largfti. 

• NOTE: When ordering the PRlDE Unit with the "eld AdJustmenl Unit. the USI!I" must 
specify a set 01 delault sellin!, that will be used if the M-<I397 Is laler removed from the 
PRlDE. 

The M-0397 EE Prom Board rnay be ordered separately to 'upply Trip Targets. For further details. refer to 
the M...(I297/M-<J397 Fleld Adjustment Unlt lnslructlon Book. 

�7-
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MAINTENANCE 

Due to the extremely sophisticated nature of the circuitry in the I'RlDE· Units, field repair, other than that 
listed below, is not recommended. All units are fully calibrated at the factory prior to shipment; therl! is nc 
need to calibrate a unit prior to initial installation. There are no user calibration points on the PRIDE Unils. 
In the event that a unit does not operate properly, it should be established that the problem is caused l:�' 
malfunction of a Beckwilh Electric unit and not caused by an exlt'rnal faull or "'iring error. Once this IS 
assured, the defective circuit board or entire unit should be returned to Beckwith Electric. Pack the unit 
carefully (in the original carton, if possible). assuring wt there is adequate packing material to protcct the 
contents. If a circuit board is being returned, place it in the anti·slalic bag provided with the original canon 
and pade it carefully to avoid damage • 

• NOTE: Any equipment returned for repair must be sent with tr.Insportation charges 
prepaid. The equlpment must remain the property of the user. The wlImnty is void if the 
v.alue of the unit is invoiced 10 Beclc.with Elecbic at the lime of return or if the unit is returned 
with transportation charges coDect. 

II underwarril\ty. units win be repaired rllpidly and returned at noeost. and with retum tlllnsportlition paid 
if the fault is found to be due to workmanship or failure of material. If II unit is under warranty and expr� 
shipment for return of the repaired unit is requested. shipping charges will be billed at the current rate. If the 
faull is due to abuse or misuse, or if the unit is out of warranty. a medest charge will be made. Repair an 
normally be eo<pected to take two weeks, plus shipping time. If faster service is reqUired, it should be 
.. !quested al the IiInoo of retum. 

• NOn:: UnilSreNmed withonlya blown/l.l$urenoltoveredbywarrantyanda nominal 
repair clwge will be INde tor replac:anent of the fuse. Please check the fuses before 
returning the M-c296 for repair In order 10 awid UMecessary re�r changes. 

To help in anal�ng the problem: a complete description of the malfunction and conditions leading to the 
failure should be included with the unit. 

M:::0315 pRlpe TEST APApTER 
The M-mlS Test Adapta' Is used 10 ease the eol'lM'l:tlon of the extemal lest equipment 10 the PRIDE lor test 
pWJ:< Je!! 

The M-4l31S Tesl Adapta' b used to t'unctlonaJJy lest the operation of the M� and M�296. The M-m15 

consists of a phemIic eneIosure containing fourteen RYe-way binding posts Ind .. five ·foot extension able 
with two polarized plugs that cOMeCt to the PlUDE Power InpUI section. The binding posts are color ('Oded 
to indicate polarity where Il ls appDcable (the red posts Indieate the Hot Dr Positive side) and labeled to 
directly correspond to the M-0290 and M-m96 rear tenninaJ block toMectiOM. 
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TBOUBlESHOgnNG 

POWER SUPPLY 

If the front panel POWER OK LED 15 not lit, the following should be checked. 

1 . 15 120 V ac or correct value de applied to the Input terminal bloclt 181-3 (MaTI.) to TBI-4 
(NEUTRAl/-)? 

2. Is the Input/Output Cable properly plugged into the Power Input Section (18-1 10 )1)? 

If the cable or connector appears to be defective, return It to the (Jetol)' for repm . 

• NOn: The Input/Output Cable is not btterchangeable between an M� and an 
M-m96. 

3. Are the fuse! installed properly and not blown? 

The PRlD� Units contain fuses on the power and potential inputs. Thes! 1wes are located on the front 
edge of the printed circuit board li the top of the Power Input Section (see Figure 11 and Figure 21). To 
check these fuses. remove thepowerfrom the unit bydisconnectingconnectorJl.PuU the fuses from their 
sockets and check their continuity with an ohmmeter. II any fuse is determined to be open«culted. 
replace that fuse and recheck the operation of the unit. Spare fuses are taped to the inside of the botlom 
compartment 0/ the PRIDE. Additional fuses are available from Beckwith Eectric. Refer to Table 2 for 
ordering information. 

• NOTE: Unil$retumed with only a blown fu5e are not coveredbywarranty.anda nominal 
repair charge will be made for replacement of the fuse. Please ched the fuses btiore 
returning the PRIDE lor repair in order to avoid unnecessary repair charges. 

Componant Beckwith ElectrIc Number Description 

F1 420-00719 Plug-in Microfuse, 1 A, 
U ttelfuse 273.001 

F2 - F4 420-00725 Plug-in Miao/use, 1/2 A, 
Uttelfuse 273.soo 

.& CA 1JTlON: Be careJul to nplace the lusu only with an Identical rrpllCemenL Do not 
replace 1 112 11  fuse with 1 1 11  fuse or vice·"tIJL 

TABLE 2 Replacement.Fusas 

If the above procedure has been (ollowed, and the POWER OK lED is still not lil, return the unit 10 the (aetol)'. 

If the POWER OK LED is lit, but the unit does nat operate, assure that the M-0298 Memory Board is plugged 
in completely. If the Field Adjustment Uni t is being used, be sure that the M-m91EE PROM lIoard Is plugged 
in properly. 

• ' I , 
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T1 

I I 

: : Ej I I 
L. _ _ _ _ _ _  J CLOSE 

M-0296 

TRIP 

P. 51/66 

Dc Supply 
or 

Capacitor Power 
Hold-Up Option 

.& Spare Fuses are Taped to the Inside of the enclosure in this (1)mpartmenL 

RGURE 21 Location 01 Input Fuses and Output Relay. 
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" 

OUTPUT RELAYS 

l Th" ou tpu t re 101 ys are localed at the bollom of the Power Inpu tSection. Theseare commeroally lVaila ble octal 
sock"t relays. and can be removed from the PRID£· and chl!l:ked for proper operation. The relays require 
12  V dc across the coil to operate. 

INTERNAL CABLES 

Assure thal )3 and)4 COMe<:tor C1bles are plugged in completely. 

SELF.TEST INDICATORS 

The LEOs on the front panel are � to indicate Self-Test failures by /lnhing at approximately 2 cycles per 
second when an error is detected (refer to Figure 22). The Self· Test enol3 are desaibed In the following 
sections.. 

ROM Failure 
Indicates that the external ROM <Read Only Memory) on the M-0298 Memory Iloard has failed. This can be 
caused by improper programming of the ROM or a partially erased Dr defectl� ROM. 

CORREcnVE PROCEDURt: Assure thal lhe M-0298 Memory Board is properly plugged inlo the unit. II 
the light conlinues to /lash. replace the M-0298 board. U tllis does not correct the problem. return the PRIDE 
Unit to the factory. 

RAM Failure 

Indicates that the internal microprocessor RAM <Random Access Memory). external RAM or the M-0097 
RAM (If using the Field Adjustment Unit) has failed. 

CORRECIlVE PROCEDURt: Assure that the M-0298 (and M-0097 II using the Field Adjustment Unit) 
boards are properly plugged into the uniL J( the light continues to nash. replace the board or return the PRIDE 
Unit to the (actory for repair. 

Operalfng System Falluro 

This failure mode indicates that the nonnal processing flow has been upset. 

CORRECIlVE PROCEDURt: Assure that the M-0298 (ind the M-0097i1 using the Field Adjustment Unit) 
boards are properly plugged into the unit. II the light continue to /lash. replace the baud or return the unil 
to the (adory. 

. 

AID Failure 

Indicates the AID Converter has failed 10 complete iI conversion In the time allocated by the A/DWatchdog 
TImer. rmproper Analog-AID Card Installed In unit. Reler to tne DESIGN CHANGES section. 

CORREClTVE PROCEDlJRE: Make sure the correct Analog-AID Board is installed for the proper version '. 

of soli ware programmed In the Memory Iloard. U the correct Analog-AID Board Is Installed. and the LED 
continues to �sh. replace thl! Analog-AID Board. If the LEO continues to /lash with a new Analog-AID 
Board installed. return thl! entire unit to the (adory. 

-41-
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OVER 

UNDER 

VOLTAGE 

STEADY LAMPS INDICATE: 

VOLTAGE 
DIFF. 

PHASE 
SEQ. 

0 0 0 
POWER 

OK 

OVER 

UNDER 

FREQUENCY 
�" " " " " " " " " " " " " " " " " " " " " " " " " '" " " ,' 

FLASHING LAMPS INDICATE: 

t t 
RAM FAILURE AlD FAILURE 

O PERATING SYSTEM 
FAILURE 

t 
ROM FAILURE 

AD LIMIT FAILURE INPUT 
LOSS/FREQUENCY 
SAMPLE FAILURE 

FIGURE 22 S.,,· Teat Error Indlcatorl 
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4i�tes the AID Converter has ret!lved an enoneous result In the AID 5GlIIng and offset test. 

CORREC'TlVE PROCEDURE: RepJacethe Analog-AID Board. If the LEDconlinuesto flasll,leturn the unit 
to the factoI)'. 

Input LosslFrequency Sample Failure 

Signaled by a loss 01 zero trDsslngs on the frequency measuring input to the microproc:essor. Caused by 
extremely low voltage on the phase A potential input, an IUltoMected potential input or a grossly out o( 
specification frequency measurement. 

COR:REC'TlVE PROCEDURE: Assure that all potential Inputs ue properly t'OMeded. Oeck to see If any 
potential Input (use has bloW1\. If the light continues to flash. return the unit to theiaetory . 

... CAUTION: Prior 10 applying power 10 the unit. doublM:hedc .1I (OMectlons loeN1Ue 
that no wirtS m: pinched Dr broken and �I all the boarda 1ft plugeclln colftpldtly. 

FUNCTIONAL JEST PROCEPURE 

EQUIPMENT REQUIRED 

I. A single-phase power source with frequency range variable fromS5 Hz to 6S Hz and an Ic:curacy 0(±.005 
Hz or better; variable voltage lrom 60 V nns to 150 V nns with amplitude stabUlty of :to.2S% or better. 

2. A digital multimeter Hewlett-Pad:ard 3466A or equivalent. 

3. A stopwatch or an accurate timing device. 

4. A fixed 120 V, 60 Hz (or 115. 48 or 24 V de if the Dc Supply Option Is Installed), 2S W power source (or 
the power supply inpuL 

• NOTE: The M..o315 PlUDE- Test Adapter can be used to simplify the eOMeclions to the 
M..o296 lor testing. 

CONNECTION PROCEDURE 

1. Connect the fixed 120 V, 60 Hz  aepower to TBl-3 (Hon and TB1-t <NEl1J'RAL). If the PRIDE has a Dc 
Supply, connect de power to TBt-3 (+) and TBl-4 (-). 

2. Be sure that the variable voltage and frequency source is turned off belore conneding it to TBI·S (Hon 
and TBI-6 (NEUTRAL);TBI-7 (Han and TBI·8 (NEllTRALJ;andTB1·9 <Hon andTB1.10<NEUTRAL). 

3. Disable the rhase Sequence function as described in the fUNCTION ENA9LE seclion. This will allow 
lesting 01 the M�96C with a single-phase source. 

• ' 1  I 
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• NOTE: II the M.q}!J7 /M...(fJ91 l'1eld Adjustment Unll l, present. the Phate SequellC:e 
f\lJ1c!ion can be disabled for leSt purposes (see the M...o291/M..(JJ'I1 l11sll'llction Book �or 
details). Alternatively. on M-C296C units with serial numbers 0800 and above. the Funcbon 
Disable Switch can be used to disable the PNse Sequence function. All three P.T.s can th� _ 

be tied together and the unit will reconnect after the programmed fecOMec\ lime. 

INPUT LOSS/FREaUENCY SAMPLE FAILURE SELF·TEST 

1.  Tum on the power supply. Verify thaI the UNDER FREOUENCY LED blinks five consecutive limes. stops 
forabaut 1 sec, thenrepea15.ln IhisSeJf-Test mode. the um willconlinueloblinlt until lhcpolenlial input 
voltages are detected. 

2. Tum on the potential input and adjust to 12D V ae, 60 Hz. Skip Step 3 il lhe  LED remains off. indicating 
that the system is operating mlftClly. 

3. If any LED continues to b1lnkalter seve:ra1 seconds, this indicates the M� will not pass the SeU-Test 
mode. Refer to the SELF-TEST INDICATORS sec:\lon. then check wiring, CDMeclOr orientation and 
fuses. If, after checking the unit, an LED continues to llash. the unll l5 defedive. 

• NOTE: II the M-0297/M..Q397 Field Adjustment Unit is present. various �tpoin\s and 
limer delay values (especially lI)e Reconnect Tuner) can be changed to speed up testing. In 
addition, frequency and voltage values, and timer progress can be monitored as part of a lest 
procedure. Refer to the M-0297/M..Q397 1I\Struetion Book for further details.' 

UNDER/OVER FREQUENCY De:TECTION 

1. Slowly decrease the frequency of the potential input (rom 60 Hz until the UNDER FREQUENCY LEO turns 
on. 

2. The measured frequency level should be equal to the Under Frequency setpoinl fO.D2 Hz. 

3. Return the input frequency 10 60 & 

4. Slowly inaea� the input lrequency from 60 Hz until the OVER FREQUENCY LED turns on. 

S. The measured frequency level should be equal to the Over Frequency setpoint fO.02 Hz. 

6. Return the input frequency to
,
6O & 

UNDER/OVERVOLTAGE DETECnON 

1. Slowly decrease the input voltage from 120 V IIl'ItiI the UNDERVOLTlGE LED tums on. 

2. The mea.sun:d voltage level should be equal 10 the Undervoltage setpoint i1". 

3. Return the Input voltage to 120 V. -

4. Slowly increase the input voltage until the OVERVOLTAGE LED tums em. 

S. The measured voltage level should be equal 10 the Undervoltage �tpoinl il". 

6. Return the Input Voila&,! to 120 V. 

, 
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MAXIMUM VOLTAGE UNBALANCE DETECTION 

• NOTE: The Vol�ge Unbalance and l'hil5eSequenc:e functioll$can be disabled bychanging 
the position of th .. Function Disable Switch located on the Analog·AlD Board. Iteler to the 
FUNCTION ENABLE section for further details. 

1 .  Since all three inputs ilre connected i n  parallel to the potential, the VOLTAGE DIFFERENCE LEO should be 
of!. 

2. Tum olf the variable and fixed power sources, and disconnect one 01 the potential inputs by removing 
the HOT wire. 

3. Reapply power to the unit. The UNDERVOLTAGE and the VOLTAGE DIFFERENCE LEOs should turn on. 

4.  To test the Voltage Dilference setpoint, remove the power sources from the M...Q296 and connect two of 
the potentialinputslnparallel with the120V acpowerlnpul The variable source Is thenused for the thInI 
potenllal lnput. 

S. Reapply power, then raise and lower the variable source above ;md below the level of the 120 V power 
sourCE and record the voltage levels where the VOLTAGE DIFFERENCE lEO turns on. 

6. The difference 01 the recorded yoltages should be equal to the MlIlCimum Voltage Unbalance setpolnt 
±2% of the inpuL 

7. Remove power /rom the unit and reconnect the potential inputs. 

8. Return the voltage to 120 V. 

RECONNECT TIMER 

1 .  Decrease the frequency until the UNDER FREOUENCY LED turns on, and the Oose and Trip relays change 
state. 

2. Slowly return thelrequencyto .. ithin the Under Frequency limit selling. and begin Hmingwhen all LEOs 
tum oIl. Stop timing when the relays again change state. 

3. The measured reconnect time delay should be ±OS second or :!:l" of the calculated Total Time Delay, 
whichever is goelter. 

FIXED TRIP TlMERS 

• NOTE: Both the Fixed and Inverse Trip T"1ITIer5 can be tested using I stopwatch per the 
following procedure II the time delay settings are at least t sec. U the time delilYs ane faster 
than 1 sec, a timer is required that is Initiated by the-change in the input rondit!on and Is 
stopped by the PRIDE-Trip contact 

.. Over Frequency TrIp nmer 

t. Qujcl<Jy raise the frequency from 60 Hz to approximately 0.5 Hz abow the Over Frequency setpolnl 

• • I 
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. . 

2. The measured trip lime delay should be 1/2 cycleor f 1 � of the calculated TOIaI TIme Delay, whichever 

is grealer. 

Under Frequency Trip TImer 

1 .  QUickly lower the frequency from 60 Hz 10 approximalely 0.5 Hz below the Under Frequency sctpoint. 

2. The measured lrip time delay should be 1/2 cycle or fl � of the calculated TOla1 Time Delay. whichever 
is greater. 

Overvoltaga Trip Timer 

1. Quickly raise the Input voltage from 120 V 10 about 10'll. higher than the Overvoltage setpoint. 

2. The measured trip lim! delay should be 1/2 cycle or: 1 'I. of the calculated Tota1 1lrne Delay, whichever 
is greater. 

Undervoltage Trip TImer 

I.  Return the input to 120 V and wait for the Oase relay to change state. 

2. Lower the input to lIbout lO'll. below the Undervoltage selpolnL 

3. The measured trip time delay should be 1/2 cycle or 11'1. of the calculated Total Time Delay, whichever 
is greater. 

Voltage Unbalance Trip TImer 

1 .  Remove the fixed and variable power sources from the M-c.296 and connect two of the three potential 
inpu IS in parallel with the 120 V ae power input: connect the variable ac source to the third potential input. 

2. Quickly Rise the variable input voltage to approximately 10'll. higher tIwI the Maximum Voltage 
Unbalance Trip setpoinL 

3. The measured lime delay should be 1/2 cycle orfl'1. of the calculated Total Tune Delay, whichever Is 
grealer. 

•. Return the ¥Viable soun:e to 120 V and wait for the r-ebys 10 change state. 
S. Lower the variable source voltage Ito ;tbout 10'1. lower than the Maximum Voltage Unbalance Trip 

selpOinL 

6. The measured IbN! delay Ihould be 1/2 cycle or :1" of the calculated Total T lIN! Delay. whichever is 
greater. 

INVERSE TRIP TIMERS 

Undervollag. Trip TImer 

t .  Rehun theb\PUI II> 120V and wall (or tho! �1ays to change state. Reier to Fl gun!  2 or3 and select thecurw 
(or N. - X ex .  the curve number pr-epmgnmmed with the unit>. 

2. Quickly lower theinpul to where the bip time should be liXl!o of the specified tImt delay selling (T.,.l and 
measure the lime delay. . 
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• • 3. Repeal Steps 1 and 2, at requlred. lor other points on the time curw. 

.. 4. The measured time delays should be within :1 cycle or :1" 01 the calculated Total Tune Delay, 
whichever is grealer. 

• 

Overvoltage TrIp TImer 
1. Return Ihe inpu l to 120V andwaitfor the relays to change state. Relerto Figure4 or5 andselKl the curve 

for N. = X cx = Ihe curve number preprogrammed with the uniO. 

2. Quickly raise lhe input voltage 10 where the trip time should be 100% of the specified trip timer setting 

(T • .) and measure the time delay. 

3. Repeat Steps 1 and 2, as required, for other points on the time curve. 

4 .  The measured time delays should be within :1 cycle or ±1" of the calcul.ated Total l1me Delay, 
whichever Is greater. 

Voltagll Unbalance Trip TImer 

• NOTE: Figure!! 2 and 3 are also used to determine the shape of the Voltage Unbalance 
Inverse Trip TImer curve. The horizontal axis ill -IN ·  AV, (As " of 120 V)" and the vertical 
axis is -Voltage Unbalance lune Delay (As " of T.)". 

, 

1 .  Remove the fIXed and variable power source from the M�96 and connect two of the three potential 
inputs in parallel with the 120V a(powerinput; connKl the variable ICSOurceto the third potential input. 

2. Adjust the variable Input voltage 10 equal the fixed source voltage and wait for the Oose relay to change 
stale. Select the curve with N, " X CX= the curve number preprogrammed with the unit) from Figure 2 
or 3. 

3. Quickly lower the variable voltage input to where the trip time should be 1�0( the specified trip timer 
setting (T,J and measure the time delay. 

4. Repeal Steps 2 and 3, as reqUired, Cor other points on the time curve. 

5. The measured time delays sho"ld be :1:1 (yde or :1:1 � oC the calculated Total TIme Delay, whichever Is 
greater. 

PHASE SEQUENCE DETECTION 

The Phase SequenCl! (unction is permissive (or n!CON\l!Ction only. The PHASE SEQUENCE LED will show the 
PhaseSequencestatusifthlsfunctioniseNbled;lfdlsabled, thlsLEDwiDn:malnoffandPhiseSequencewlll 
not Impede n!COMfCtiOn. 

1.  Remove the power and potential Inputs {rom the M...C,296 • .• 

2. Disable the Phase Sequence function with the Function Disable Switch, located on the Analog-AID 
Board. Verity that the M�96 unit reconnects when the power and potential Inputs are applied . 

3. Remove the power and potential inputs from the M...C,296. 

�7-
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4. Place the Phase Sequence Function DIsable Switch on tile Analog-AID ard 10 the Not Disabled poslticm: 
5. If the Phase Sequence function Is enabled, the unit ShOUld

be
� reconnect when th� power and potential 

inputs are reapplied. The PHASE SEQUENCE LED should ht. 
_ " . __ _ 

• NOTE: Further lesls can be performed on the Phase Sequence function if a Ihree-phase 
source is available. The unit should recoMect il the rhase Sequence (unction is Enabled in 
Ihe M'{)29D/M-0296 Function Enable Byle. lhe Function Disable Switch on the Analog·A/D 
Board is in the Not Disabled position, and the proper three-phil5e potential is applied in the 
proper A-B-C rotation. 

M"()2971M�397 FIELD ADJUSTMENT UNIT INSTALLEP IN THE fM)296 

M"()397 TRIP TARGETS 

1. Disable the Phase Sequence function, II neceswy. 
2. Push the RESET TARGET pushbutton, located al the top righi-hand comer �t the M-0296. to erase the 

previous trip targets tNl were stored in the nonvolatile RAM (EE PROM) memory. 

3. Increase the input voltage level untii theOVERVOl TAGE LED turns on and wait for the Trip relay to change 
state. 

4. Lower the: vOltage until the OVERVOlTAGE LED turns off and the Trip relay again changes state. 

S. Push the TARGET pushbutton; the OVERVOLTAGE UD should tum on. Release the pushbutton and the 
IE> should tum olf ilgain. 

6. Drop the input frequency until the UNOER FREQUENCY LED turns on anc! wait for the Trip relay to change 
state. 

7. Rehlm the frequency to 6D Hz and I'ush the TARGET button again. The UNOER FREQUENCY LED shOuld 
tum on this time and the OVERVOl TAGE LED should stay off. 

8. Release the TARGET pushbutton; both LE� should be olf. 

9. Push and release the RESET TARGET button, then push the TARGET button again. All UDs should remain 
off, signifying that the previous trip status has been er.ased. 

M-0297 PRIDE CONTROL UNIT 

1. l!e sure that the cable on the M�97 PRIDE- Control Unit Is properly Installed in the saclcel on the 
M...{)397boanf. II the Control Unit Is IIDt I'luggec\ ("-.,!urn the power swlldI to Off before connecting the 
unit 

2. ReIer to Table 3 -Valid Show Stilus J'unalon Numbers" In tile M-0297/M-0097 Instruction Book and 
dleclc each functlon. 

3. Reterto Table.2 "'VaUdReadSetpoint Function Numbers" and check the ROM DelaultSetpoinlS to verify 
thattheymatchthoserecordedonthelabelinthebottomcompartmentoflheM--0296.Record thenumber 
01 RAM Store Cycles (Function Number 39). 
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'4. Using TAble t '"Valid Oange Setpoint Function Numbers"'. dlange a setpolnL 

5. Remove power from the M�296, then reapply. 

6. Using Table 2, verily that Ihe setpoint changed in Slep 4 was stored properly (I.e., mnembered a(ler 
power was removed (rom the unit>. 

7. Using Rea� Setpoinl Function Number 39, verily thai the RAM Stone Cycle value has been incremented 
by one. 

FUNCTION ENABLE 

1 .  Using Function Number 1 8  (rom Table 2. check thauhe proper Function Enable value is stored in the 
M4l296. 

2. Tum 0(( the power and polentlal Inputs to the M�6. 

3. Make sure that the desired (unctions are disabled using the Function Disable Swilth on the Analog­
A/D Board . 
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CALIBRATION 

• NOTE: Complele calibration was per{ormed at the {aCIOry wilh instruments o{ accuracy 
traceable to Na�onal Bureau ofSlandards per a MiI.Q.9858A program. II the �alibration 
is attempted, please check the certification stickers on all measurement instruments u�, to 
ensure they have not expired. Use only a high precision, well regulated source. 

EQUIPMENT REQUIRED 

Accurate Volta� IOUI'ce capable of lupplylng 108.00 10 126.00 V ae al 60.00 Hz. 

1. Connect aD three P.T. lnputs In parallel ancI lle to the reference ___ 

2. Connect the power InPUI IO the proper Ie or de supply voltage. 

, I 

3. Connect a de voltmeler between 11'6(-) Ground and 11'5(+) V ... on the P� AnaIog·A/D Board. See 
Figure 11 (or loalion of the board and Figure 20 (or Ihe loa lion of the Test Points. 

4. Verily that the V ... voltageis S.OOO V de. If necessary adjust R16(V ... Supplyl on the Power Supply Board 
(P-OS82) as shown in Figure 23, for 5.000 V de. 

5. Adjust the reference source to 119.40 V ac (99.5,.,. 

6. Adjust R2 (Phase A) on the p� Ana!og·AlDBoard (or 3.90SV dcmeasured from 1136(-) to 11'1(+). 

7. Similarly adjust R6 !Phase  B), (or 3.905 V de measured from TB6(-l to m(+). 
8. Similarly adjust R9 !Phase 0 for 3.905 V dc measured from 11I6(-l lo TP3( +}. 

9. If the M..m97/M..(JJ97 option is Installed: 

a. Verily that the reading given for Phase A, B and C voltage just toggles th. display between 99 and 
llOS with the source sel at 1l5l.40 V ae (99.5�'. 

b. Slightly adjust R2, R6 and R9, II necessary, $0 all phases toggle at approllimate1y the same rate. 

Co Verify proper balance by monitoring the voltage unbalance !unction. The Vlllle should not exceed 
lli with all P.T oS tied together. 

d. vmry the voltage reading at oilier Input levels U desired. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



. 

• 

• 

• 

JOL 10 2000 13:45 FR COrlER HAMMER-ES5 

P2 

C1 

5 Volt (Logic Supply) 

51:12511660 TO 1207:>775'146 P. 52/55 

P-0582 

5 Volt (V Ref Supply) 

FIGURE 23 Power Supply Board 
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DESIGN CHANGES 

. , 

Beckwith Electric maintains a system whereby our customers can be aware 01 design changes in Iny olour 
units. Fun documenQtion on any unit is kept on lile by Model Number, $erial Number and, with our 
microprocessor.based relays, by Software Version. 

All units have a Model Number, consisting 0/ a letter and lour numbers. Complex changes are recorded by 

adding a suffix letter. Theruleis that it must be possible to u5e.1ny laterv�ion lSI r
.
eplacement (or an earlier 

version.Theoppositesmynotbetruebecauseolleaturesadded.II1aterurutsarenohnterchangeable/orolder 
units, a change in the Model Number is made. 

Some simple changes In Software Versions are ftCOrded by So/tware Version Numbers (Jor eJWnPIe 
DOOO2V02.(0). 

The lonowing describes the changes that have taken pl.1� on the PRIDE" Units. 

I. M-0296 SERIAL NUMBERS 0007 10 0009 

These units were originally supplied with Software VelSion oomVOJXlC. This version is not compah"ble 
with the Field Adjustment Unit M�91IM"'{)391. In order 10 use the Reid Adjustment Unit, the M...{)296 
relays must be updated. Return the PRIDE to Beckwith Electric lor modification if you wish to use the Field 
Adjustment UniL 

II. M-0296 SERIAL NUMBERS 001010 0048, EXCLUDING 0034, 0042, 0043and 0044 

Relays in this group wereoriginaJly suppUed with software version 00002VOl.JCX. This soltware _t be 
used with the Field Adjustment Unit. This version does I!!21lncorponteaU lhe/eatures de$C,jbed, in thlsboolt. 
The unit can be returned to the factory (or a lI"QC\ification. Part of the modification will include updating the 
soltware lor use with the Field Adjustment UniL 

III. M-0296A 

These units were $upplied with Software Venion DOOJ2VQ2.)(X. These units rnay be used wilh lJIe Field 
Adjustment UnitM�2S17/�97with theM-4397 soItwareversion number IXXXl5VOOxx. Thiscombillation 
wiD incorporate most leatllre desaibed In this manual. U any 01 the IalU soltware (eJtures (those 
incorporated In the M-0296B or M� � desired, a software update QJ\ be ordered. 

IV. M-0296B 

The Internal grounding on these units W<u changed IO'Sepante signal and power grounds lor improftd 
aCC\UaC:Y of the frequency and voltage measurement. 
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'Y. M�296B SERIAL NUMBERS 0042, 0051, 0079, 0084, 0105, and Up 

Unils with these serial numbers are supplied with a larger terminal block which Is mounted vertic:aJlyon the 
rear DC the PRIDEs when the Scmiflush Mounting Option is ordered (see Figure 121. 

In addition. the Phase A and Phase C input connections to the terminal block on the M�296 were changed 
(s� Figure 15). 

VI. M�296C 
Units with this suffix letterincorporaleall ihe Ceaturesdesc:ribed in thJsmanual. This soCtware will work with 
the M�97 EE PROM Boards with software OOOOSVOl.xx but will nol work with any M-<l397 with 

DOOOSVoo.xx softwue due to added feature. ' 
. 

The following is a list 01 the latest design changes: 

HARDWARE 

1 .  Designed a new box and cover {or easier Semiflush Mounting. 
2. Added mounting IIoles for Dc Supply. 
3. Modified the h'ansient protection to allow the unit to pass the Fast Transient TesL 
4. Ocsigned a new An�og-A/D Board {or faster sampling of analog data. The new board includes a {our­

position dip switch, called the Function Disable Switch. used for overriding various programmable 
(unctions. The new Analog-AID Board Is Incorporated on units with serial numbers 0800 and above . 

SOFlWARE 

DOOO2V03.xx 

1 .  Added a software Trip Counter and storageo{ the last SeIf·Test ':nor (see M�97/M-<I397 Instruction 
Book). 

2. Removed the ability to trip the unit due to an improper phase sequence. This (unction is now permissive 
for reconnect only. 

3. Changed the operation o( the front panel LEOs so that.1I LEDs. eltcept the POWER OK LED. will remain 
off as long as the parameters are within the relay Sl!tpoints. LEOs will light when the parameters go out 
of the selpOint ranges. 

DOOO2V04.xx 

This version incorporates an the above mentioned feature plus: 

1. Added ability to program the Output Relay Conllguradon. 
2. CNnged the operation o{ the Trip Targets (see the M-0297/M�97 1nstruclion Book). 
3. Improved the input noise Immunity (tal' Transient Protection). 

DOOO2VOS.xx 

lncorporatesall the {eatul'l!S of IXXXl2Vot.xx. with thudded Interface {or the hster Analog-AID Board. The 
new board Is incorporated in units with serials numbers 0800 and abow.. 
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• NOTE: A software update {or the M496 can � acmmpllshed by exc:hanging the 
Memory !oant M-0298 located In the Expansion Bus of the rehly. Refer to Ihe.fIELD 
ADJUSTMENT 5I!CIionofthismanuai for this prucedure. The Memory Bolrd Is marked near 
the cOMector fingers on the romponent side of Ihe board with the numbc!rs "P-{)S86- and 
"BEN4SG-00064w. Be sure 10 consult the factory for details on the updale procedure . 

.. CAUTION: Do not swap the M-oZ98 Memory Board or the M-0397 EE PROM Board 
between PRIDE- models with sulfiz · A- or "B· and thou with slillix ·e· (i.e., between 
M�96B and M�296C), or betwun M�296C units with serial numbe" below 0800 and 
those with � &lid above, .lnce this will cluse the PRIDE to mlsopente. 
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WARRANTY 
Seller hereby warrants that the goods which are the subject mailer of lhis conlract will be manufaclured in 
a gc>od workmanlike manner and all materials used therein will be new and reasonably suitable for the 
equ ipment . Scller warrants Ihat if, during a period of two years from dateofshipment of Iheequipment, Ihe 
cqui pm"!'t rendered shall be (ou nd by the Buyerto be faulty or shall fail to perform inaccordanccwilh Seller's 
spttilica lions o( the product. Seller shan at his e�pen!l(! correet lhe same. provided however Ihat Buyer shall 
ship Ihe equipment prepaid to Sellcr's facility. The Seller's responsibility hereunder shall be limited 10 Ihe 
rcpl."ement value o( the equipment furnished under this contraCI. The foregoing shall constitute the 
e.c111s,,·e remedy of the Buyer and the sole Jiabililyof the seUer and is in lieu of all olher,,·arranties. ",hether 
wri lien , oral, implied or statutory. except as 10 Ihe title of the Seller to the equipment furnished. No implied 

. sla tu lorywa rran tyof m"rchantability or o( fitness (or a particular purposeshall apply,SeIl er dcesnot warrant 
any product or !l(!rvices of others which Buyer has designated. 

SELLERMAJCESNOWARRANTlESEXPRESSEDORlMPUED OlllER1liANmOSE 
SET our ABOVE. SELLER SPECIFlCALt YEXCLUDES TIfElMPLIED WARRANTIES 
OF MERCHANTABILnY AND FITNESS FOR A PAltnCULAlt PUlU'OSE. nrERE 
ARENOWARIlANnESWHlCH EXTEND BEYONDllfEDESCRIY110NCONTAlNED 
HEREIN. IN NO EVENr SHALL SELLER BE LIABLE FOR CONSEQlJENTlAl, 
EXEMPLARY. OR PUNITIVE DAMAGES OF WHA lEVER NAnJRE. 

Any equipment returned for repair mUSI be sent with transportation charges prepaid. The equipm""t must 
remain Ihe property of the Buyer. The aforemenlioned warranties are void if the value of the unil is invoiced 
to the Seller al the time of return . 

INDEMNIFICATION 
The Seller shall not be liable for any property damages whatsoever or e101ims of any kind whether b�sed On 
contract, warranty. tort Including nq;ligcnccorothcrwiS(!. or for any loss or damage arisingoulof.conncctcd 
with. or resulting from this contract. or from the performance or breach thereof. Or from all services cO\'crcd 
by or furnished under this contract. 

In no event shall the Sell!!r be liabl" for special. incidental, exemplary Or consequential damages including. 
bu I not limited to loss of profits or revenue. loss of use of the eqUipment or any aSSOCiated equipment, cost 
of capital. cos t of purchased power. cost of substitule equipmenl, facilities or services, downtime costs. or 
ciaims ordamageso(custotnC!rsoremployees of the Buyer for such damages. regar dlessofwhethersaidclaim 
or damagt!S is based on contract, warranty, lort including negligence or olherwise. 

Under no circumstances shali lhe Seller be liable for any personal Injury wNlsoever. 

II i$ agm!d IN I when the equipment furnished, hereunder or anyserviC"t$ fumisbed hereunderare 10 be used 
or pcrfonned in connection with Inynuclear inst .. Uation. flcillty. or activity. Sellershall have no liabilily for 
Iny nuclear damage. personal injury, property dimage. or nuclear contamination 10 any property located It 
or ncar the sit!! of the nudear facilily, Buyer agr_ lo indemnify alld hold hannlessthe Seller aglinst any .. nd 
alliia bility associa led !herewith wha!SOever whether based on contract.lort,orotherwise.Nuclearinstallation 
or facility means any nuclear reactor and includes the sile on which any of lhe foregoing is localed. all 
opera tions conducled on such sile and ill premises used (or such operations. It is the intention of Ihe parties 
thaI this is a complete Indemnlfic.1lion and hold hannless agreement in regard to all claims arising Irom 
nuclear operations of Buyer. 067 
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